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BBEJIEHUE

Metoauueckie pPEKOMEHIAIMM  COJIep)KaT IepeyeHb TeM C BONpOcaMHu  JUis
CaMOCTOSITENIbHOM ~ MPOpa0OTKH, IHepedyeHb JabopaTopHbIX paboT ¢ BompocamMu  JAJs
CaMOCTOSITENTbHON TPOPaOOTKH.

Meroanyeckue ykazaHusi MOCBSIIEHBI Kypcy «OCHOBBI IPOEKTHOH JESATEIbHOCTH.
VYOpaBiasaTh JHOABMU CIOXKHO. YIPABIATH JIIOABMH 3(PPEKTUBHO — HEUMOBEPHO CIIOXKHO.
ITosToMy MbI H300peTaeM M CMEIIMBAEM pa3Hble MNPAKTUKH, AJITOPUTMbl U TEXHOJOTHH
KOHTpOJIS, OLIEHKU pe3yiabTaToB Tpyda. llepexoauM OT ycTapeBIIMX METOAMK K HOBBIM,
CTapaeMcsl y4ecTh BCE HIOAHCHI M PUCKH, TPATHM BpEMsl M PeCypcChl Ha IUIAHUPOBAHUE BMECTO
paboThI 1O HAKATAHHOM.

W3 MHOXeCcTBa METO/I0JIOTUI HY)KHA OJTHA ONTUMAJIbHASI M HACTPOCHHAS JIMYHO I10J1 HaC
u Haml mpoekT. OfHO /€70 BBINONHATH LIA0JIOHHBIE 33JaYd CTPOro IO CKPHUITAM U3 KHMIH,
AIpyroe — METOAOM Mpo0 W OMMOOK BHIPAOATHIBATH CBOM CHEIHMAJIbHBIE WHCTPYMEHTHI IS
ydyeTa NpuopuTeToB KomnaHuu. [Toatomy npoextHsiit MeHepKkMeHT (PM), To ecTb MeToponorus
yIpaBJIeHUs] KOMIaHUEH ¢ JejeHueM Bcell paboThl  Ha MPOEKThl, CTAHOBUTCS MOIMYJSPHBIM
BO BCEX OTpaciIsiX.

MHorre KOMITaHUH TOJBKO Ceiuac MepexosIT OT KJIACCHYeCKOu (0TpaboTaHHAs, 4acTo
OIOpOKpaTHYecKass  CXeMa) K IPOeKTHOM (Kak[ast ~ 3ajaya  OTAEIbHO,  JeJISTUPOBaHUE
OTBETCTBEHHOCTHU) MOJIENH yrpaBiieHUs. OOIUI MEHEKMEHT AJIs PeANPUHUMATENS CBOJMIICS
K TOMy, YTO €CTb PYKOBOJUTEIb M HWCHOJHMTENb 3ajaud. JMCIMIIMHA B3auMOJEHCTBUS
3aBHCeNa OT TOTO, KaK mponucano B mabione. [11a6mon ke OblT BOUT B pa3yMbl BCEX OJMHAKOBO
net atak 20-30 Hazan. Tonbko 3TOT M1a0JIOH YK€ HEe IPUMEHHUTh K HOBBIM YCJIOBHSIMH MHUPOBOTO
PBIHKA.

Hcropruyecku Bce Ha4ajaoCh € TOro, 4YTO B epuoJl nepectpoiiku 90-x rogoB cama JIOTUKa
BeZicHHUs Ou3Heca Oblla HapyllleHa HACTOJbKO, YTO MOMBITKM MOCTPOUTh HOBYIO padbouyro
KOHIICTILIMIO YIIPABJICHUS B MIJUICHHYM CO3JIaJIM TEPMHUH «KOMITaHUS-0OJHOAHEBKaY. KoHmenmm
TaKWX KOMITAaHUH TPOBEPSUIMCH HA MPOYHOCTh W TOJIbKO ojHA M3 10 KOMmaHWii cymiecTBoBaia
6onbme monyroga B 2000-x. IlapamuienbHO OCTaBajJUChb MHOTOJIETHHE MPEANPHUSATHS,
KapMHAIBHO MEHSSCh KaXKAbIE JIET 5 YTOOBI BBIKHUTH B IEPUO/T TIEPEMEH.

B 2010-x nH(popManMOHHBIN B3pbIB HHTEPHETA CleNall JOCTYITHOW BCIO pa3pO3HEHHYIO
0a3y HapaOOTOK E€BPOIMEIHCKOro M aMepUKaHCKOro OusHeca. M3 TOHH TOJIE3HOW W MYCOPHOM
MH(pOpMAaIIUU BPOJE «YTO TAKOE YIPABICHUE MPOEKTAMU U COBPEMEHHBIN MEHEIKMEHTY, «KaK
pacrpenensaTb00s3aHHOCTH, IPAaBUIIBHOIIPETYTaIbIBATEH COKPAIIAThPUCKID
NPEINPUHUMATEH JIO CHX TIOp BBIOMPAIOT KPYMUIBl 3HAHWH, MPUMEHUMBIX HMEHHO
B UX KOMITAaHUSX.

Ceitvac MBI clieIMM B HOBOCTSIX KaK MPUOBUTEHBIE KOPIIOPAIUU PACTYT U PACTIAIAI0TCS
Ha MMO/Ipa3AeNIeHHs], TIOKYIAIOTCS U TIEPSKUBAIOT CTPYKTYPHBIE CIHSHHUSA. 3a KOKIBIM  aKTOM
KYTUTH-TIPOJIAKU OTJIENIa KPOCTCS CIIOKHAS CETh MPOEKTOB (Ta/KETHI, TPHUIIOKECHHS, PACIITHPEHHSI
st Opay3epoB), CBsI3aHHBIX MO pa3HbIM KpurepusM. Korjma MeHSIOTCS KpUTEpHM, MEHSETCS
JieJIeHUue MPOEKTOB Ha rpynmnbl. VMIMEHHO M3MeHeHHe IpynnupoBKU M coobmaT Ham B CMU.
BHyTpH ke KOMIIaHUM MIPOAOIDKAIOT paboTaTh, a MPOEKTHI BEAYTCs HEMPEPHIBHO.

IT project management (PM) — »3To AMCHHMIUIMHA, YTO OOBEAMHSET MPOIEAYPHI,
NPUHIUIBI ¥ TTOJIMTUKY BeZieHus 6u3Heca. OHa pyKOBOJUT MIPOEKTOM OT pa3pabOTKU KOHLEHIHH
710 3aBEPIICHHS MTPOCKTA.

OO6mmit  (QyHKIMOHANBHBIN) W TPOEKTHBIM MEHEHKMEHT OTJIMYaeTCS TEeM, UTO
(GYHKIIMOHATBHBIA MEHEDKMEHT cTabmieH. Ero menb: moanepkaTh U MPUYMHOXKHUTH KauCTBO H
3G PEKTUBHOCTh MPOrpaMMHOr0 TNpoaykTa. EcTe oTpaboTaHHbli 1mabiaoH, OH paboTaer
NOCTOSIHHO. [IpOEKTHBIN MEeHeIXKMEHT U3MEeHUYHB. Llenb MPOeKTHOr0 MEHEeXKMEHTA: TOCTUTHYTh
pe3yibTaTa JIFoOOoH 1IeHOH, yuuThiBas, 4To ecTh deadline.



[IpuumHOil mepexoma oT oOmero MeHeKMEeHTa K PM wamie Apyrux CTaHOBHUTCS
HA/IGKHOCTh — BMECTO OTHOCHTEIBHOH aOCTPAaKTHOM MEPCHEKTHBBI K IPEACKA3yeMbIM
pe3yJibTaram.

Mexnynapoanas Acconuanus Ymnpasienus [Ipoekramu (IPMA) npoBena uccinenoBaHue,
0 pe3ysibTaTaM KOTOPOTO HOBBIM MOAXO0J COKOHOMHUT BaMm okoiyio 20-30% Bpemenu u 15-20%
pecypcoB.

Yem ormimmuarorcs Mudpopmannonusie Texnomoruu ot apyrux orpacieit? Cynsa nmo UT-
¢dbopymMam, 3aBHCHMOCTBIO TNPOTPAMMHCTOB OT TaHKETOB, JOPOTOrO ChIpa M BO3MOXKHOCTH
noexarb Ha bamu. BupryanbHOCTBIO Bceil paboTBl M €€ pe3ysbTaToB, HEBO3MOXKHOCTBHIO
UCTOJIB30BAHUS IPOTPAMMBI 0€3 AIIEKTPUUYECTBA B TOpoje. BaxKHOCTHIO 11t Oy IyIINX MOKOJICHUI
BCEX HAYYHBIX JOCTHKEHHI, YTO BO3MOXKHBI TOJIBKO 0J1arosiapsi KOMIbIOTEPHBIM HHHOBALUSM.

B crpoutenscTBe pe3ynbTaT CTaTUYHBIM, B IPOYKTOBOM MHAYCTPUU — UCUYEPIIACMBIH,

a IporpaMMbl U BUPTYaJIbHBIH MUP — OECKOHEUHBIH JUHAMUYHBIM pecypc, 3aBUCALIMHA TOJIBKO
OT HaJM4YWsl MHCTPYMEHTa JocTymna (rajpkera u cetu). [losTomy pa3paboTka KOMITBIOTEPHBIX
TEXHOJIOTUH 00s13aHa ObITh MPOJYMaHHOMN U PAaBUIBHON M3HAYAIIBHO.

Vnpasinenne UT-npoektamu BKIOYaeT B ce0d KypUPYIOLIME 3aJaud IO YCTAHOBKE
000pyIOBaHUS W MOJACPHH3AIMU CETH, Pa3pabOTKe MPOrPaMMHOTO O0eCreueHHs], CO3IaHHIO
BUPTYaJIbHOW Cpenbl U O0JIayHBbIM BBIYMCICHHUSIM, CUCTEMaM YIIPaBJICHUS JAHHBIMU U Ou3Hec-
aHanuTHKe, BHenpenue apyrux UT-yciyr.

B IT npoexTHBII MEHEUKMEHT MOKET UATH 11O TPEM JKU3HEHHBIM LIMKJIAM [TPOEKTa:

1. Ilporno3upyemsiii, oH ke waterfall. Tpaguunonsnsiii moxxox, gaxe B 2010-x
IIPUMEHSIETCS Ha NOPAIOK vaie Apyrux. IlostanHblil JIMHEHHBIN aIrOpPUTM.

2. Utepanonnsiii. CoBpeMEHHbBI MHOAXOA, B KOTOPOM pAacUIMpeHHE (PYHKIMOHAIA
pa3pabaTbIBaeMOTO TMPOTPAMMHOTO OOECTI€YeHHsS C KaXKIbIM HOBBIM BBIIIYCKOM B paMKax
IIPOEKTA.

3. AmantuBHbIi. Agile, Scrum u apyrue Metoasl. Llenn KoMITaHuu 1 CTpaTeTust pa3BUTHS
MO>KET MEHSTHCSI HE3aBUCUMO OT NEPBOHAYAIBHOIO TIaHA.

1 IIEJIb Y 3AJJAYT U3YUYEHUS TUCHATIIMHBI

Lenpto ocBoeHUss AUCHUTUIMHBI «OCHOBBI TPOGKTHOH JIEATEIBHOCTHY»  SBISIETCS
dbopmupoBanue Habopa MNpodecCHOHANBHBIX KOMIIETEHIMH Oyaymero OakamaBpa IO
HanpasiyieHuto noarotoBku 09.03.02 «MupopmainoHHbBIE CUCTEMBI M TEXHOJIOTHUI.

3amaun OCBOEHMS JWCIUIUIMHBI W3y4e€HHE OCHOB INPOEKTHOH NeATENIbHOCTH, OCBOCHHE
METO/I0B U MHCTPYMEHTOB ITPOEKTHON JAEATEIbHOCTH.

2 PEKOMEHJAIUU JJI51 CAMOITIOAT'OTOBKHA

2.1 lloaroroBka K JekuusaM. CaMocTosiTeIbHOE H3yUeHHe JIUTEePaTypPhl

Tema 1. MeToabl M cpeACTBa NMPOEKTHOM JAeATeIbHOCTH B cepe
IT ba3oBblii ypoBeHb
. Pabounii mpoekT nHpopManMoHHOH cucTeMbl. JlucuuIuinHa 00s3aTebCTB.
. TexHu4eckuit MPOEeKT HHPOPMALIMOHHOMN CUCTEMBI
. YrpaBieHue NpoeKToM HH(HOPMAIIHOHHON CHCTEMBI
. Kanennapuslii mutan pa3paboTku MHGOPMALMOHHONW CUCTEMBI.
. [lonaTue apXuTeKTypbl HH(POPMAITMOHHON CHCTEMBI
. OTKpbITast apXUTEKTypa HHPOPMALIMOHHBIX CHCTEM
. CucTeMHas MHKEHEpUS: TOUKA 3pEHUS U XapaKTEPUCTHUKU TOUYEK 3PEHUS
. MHOXeCTBEHHOCTh TOUEK 3pEHHs ITPU pa3paboTKe MHHOPMAITMOHHON CHCTEMBI
. XapakTepuCTUKN HHPOPMAITMOHHON CHCTeMBbI. MIHTepaKTUBHOCTS, usability
10. IIlpumeHneHrne HHCTPYMEHTOB MOJICTUPOBAHUS HH()OPMAIITMOHHBIX CUCTEM.
IHoBbIIEHHBIH YPOBEHD
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1. [I[pumMeHeHne WHCTPYMEHTOB pa3pabOTKK  WH(POPMAIMOHHBIX  CHCTEM. SI3BIK
IpOrpaMMHUPOBaHUs, OJIOK-CXeMa, TOKYMEHTUPOBAHUE, CPEJICTBA Pa3padOTKH alrOpUTMHUYECKas,
3(PEeKTUBHOCTD aITOpUTMA

2. Yrpasienue TpeOoBaHUAMU K HHPOPMALMOHHOM CUCTEME

3. Bugsl TpeboBanmii K ”HPOPMALIMOHHOM cucTeMe: (PyHKIMOHATIbHBIE TPeOOBaHUS,
He(yHKITMOHAJIbHBIC TPEOOBAHUS.

4. CpoiicTBa TpeOOBaHUN K HH()OPMAIIMOHHON CHCTEME: SICHOCTh U HEJBYCMBICIICHHOCTD,
MOJTHOTA U HENPOTHBOPEYMBOCTH, HEOOXOIUMBIN YPOBEHb JETAM3allUH, MPOCICKUBAEMOCTD,
TECTHPYEMOCTh M IPOBEPSIEMOCTh, MOAU(PHIIUPYEMOCTb.



5. ®opmanuzarus TpeboBaHui K HHGOpMaIMoHHON cucteMe. [{ukir paboThl ¢
TpeOOBaHUSIMU

6. [TonsaTHEe KOHPUTYPAITIOHHOTO YIPABICHHS TPOESKTOM HH(POPMALIMOHHON CUCTEMBI

7. YnpaBieHue BepcusMu HHGOpMaIIMOHHON cucTeMbl. [loHsTre "BeTku" nmpoekra

8. YnpaBnenue cOopkamu npu pa3paboTke HHHOPMAITMOHHOW CUCTEMBbI

9. CpencTBa BEpCHOHHOT'O KOHTPOJISI UH(OPMAIIMOHHOHN CUCTEMBI

10. Exununst koHurypaunonHoro ynpasienus. [lonstue baseline.

Tema 2. TexHo/10rMH ynpaBJieHUs] ;)KU3HEHHBIM HMKJI0M HH(POPMALMOHHBIX CHCTEM
ba3oBblii ypoBeHb

1. IlpuHimne! BepupHUKaIMUA U TECTHPOBAHUS

2. Bepudukanuus u Banuaanus NporpaMMHbIX IPOAYKTOB

3. [lonATue TecTUpOBaHUS IPOTPAMMHBIX CPEJICTB

4. Metoapl BepupuKau 00beKTHO-OPHEHTUPOBAHHBIX IPOTPAMM

5. KauecTBO 1 HaZie)KHOCTH NPOrPAaMMHOI0 00ECIIEUEHHUSI

6. [Ipodmm OTKPBITHIX HHPOPMAIIMOHHBIX CUCTEM

7. OyHKIIMOHAIBHBIE U TEXHOJIOTHYECKHUE CTaHAAPThl pa3pabOTKH MPOrpaMMHbIX
KOMILJIEKCOB

8. IIpuHIUIBI OpraHU3alMy IPOEKTUPOBAHUSA M IIPOrPAMMHBIX KOMILJIEKCOB

9. 3agaun obecrieyeHns: Ka4ecTBa MPOrPaMMHBIX KOMIIOHEHTOB

10. MeToab! Hccie10BaHUs KauecTBa IPOrpaMMHBIX KOMIIOHEHTOB

IloBbIlICHHBIH YPOBEHD

@OyHKIMOHAIBHBIE U TEXHOJIOTHYECKHE TPEOOBAaHUS K IPOrPaMMHBIM KOMIUIEKCaM
. ApXHUTEKTypa IPOrpaMMHBIX KOMIUIEKCOB JUIsl UH()OpMATHU3alMU IPEAIPUATHIM,
. CtanaapThl IPOEKTUPOBAHMSI IPOrPAMMHOT0 00ecIIeueHUs
. CtanaapThl pa3pabOTKU IPOrpaMMHOI0 o0ecreueHust
. Metozp! pa3paboTKH MPOrpaMMHBIX KOMITJIEKCOB JJIsl PEIIeHUs PUKIIaIHbIX 3a/1a4
. MeTo/1bl OLIEHKH CJI0KHOCTH aJIFTOPUTMOB U IIPOrpaMM
. MeTonpl TECTUPOBaHUSA U TOKYMEHTUPOBAHMSI IPOTPAMMHBIX KOMIIJIEKCOB
. OcHOBHBIE cOCTaBHBbIE MH()OPMAITMOHHON CHCTEMBI M UX XapaKTePHCTHUKA.
. MHOrOypoBHEBast apXUTEKTypa HH(POPMAIIMOHHBIX CUCTEM

10. MoaenupoBaHue CTPYKTYpbl HH()OPMAIIMOHHBIX CUCTEM, BHJIbI MOJIENEH, UX
Ha3HaYeHUe

©CO~NOUTAWN -

Tema S. TexHo10rMH ynpaBjJeHHU NPOEKTAMHI
Ba3oBblii ypoBeHb

1 3agaun obecrnieueHus: HaIEKHOCTU TPOrPAMMHBIX KOMIIOHEHTOB

2. MeTtobl ucciieIoBaHuUs HAJIS)KHOCTH MPOTPaMMHBIX KOMIIOHEHTOB

3. DKOHOMHKO-TIPAaBOBBIE OCHOBBI Pa3pabO0TKH MPOTPaMMHBIX MTPOIYKTOB

4. OGBEKTHO-OPUEHTUPOBAHHOE MOJIEJINPOBAHNUE, JMarpaMMbl BapHaHTOB
WCTIOJTH30BaHUSI.

5. MHoronone30Batenbekas HHGOPMAIMOHHAS CHCTEMa C pacmlpeleseHHoN 0a30it
JAHHBIX

6. Pabounii mpoekT nHPOPMAIMOHHON cUCTeMBI. JIMCIUTUINHA 0053aTeIbCTB.

7. TexHnueckuil mpoekT HHPOPMAITUOHHON CUCTEMBI

8. YnpasieHue npoekToM HH(GOPMAIIMOHHON CHCTEMBI

9. KanennapHuslii 1uian pa3paboTKu MH(MOPMALMOHHONW CUCTEMBI.

10. [TonsATHe apXUTEKTYpbl HHPOPMALTMOHHON CUCTEMBI

IHoBbIIEHHBIN YPOBEHD

1. MeTrpukH KauecTBa IPOrpaMMHOT0 0OecrieueHus

2. CTaHIapTHBIN METO/ OIICHKM 3HAYCHHIA MMOKa3aTeIei KauecTBa

3. Ympasnenue kauectBom [10

4. OnTuMu3anys U pEMHKUHUPHUHT



5. lHHOBaIIMOHHBIE POEKTHI.

6. TectupoBanue nHPOPMAIIMOHHON CUCTEMBI

7. CrapmapTu3anus KauecTBa MHOOPMAITHOHHBIX CUCTEM

8. Metoabl obecnieueHus KauecTBa HH(POPMAIIMOHHBIX CUCTEM

9. IlonsATHE TecTUpOBaHUSA UH(DOPMALIMOHHON cHCTeMBbl. TeCTUPOBaHNE YEPHOTO SIIUKA.
TectupoBanue 6eoro SAMMKa

10. HCcTpyMEHTBI TECTUPOBaHMS HH(POPMALIMOHHBIX CUCTEM

4.2 TloaroroBka JiabopaTopHbIM padoTam

JlaGopaTopnasi padota 1. MeToabl U cpecTBa MPOEKTHOH AesaTeabHOCTH B cpepe IT
1. Yro Takoe KU3HEHHBIN IIUKJI IPOTPAMMHOI0 MPOIyKTa?

2. laiiTe onpeaeneHne MoJenu xu3neHHoro mukia I10.

3. IIpuBeauTe sTansl pa3pabOTKU MPOTPaAaMMHOIO CPEJICTBA.

4. Kakue srans! BkirodaeT B ce0st moaenb JKI I1C cormacao 'OCT 19.102-77?

5. Urto BKIIOUYAET B ce0s ATl MPEANPOSKTHOTO UCCIIEeAOBaHU?

JlaboparopHasi padora 2. TexH0JIOIMH YyIPABJIeHHUS KU3HEHHBIM HUKJIOM
HH(pOPMALMOHHBIX CHCTEM

1. [lepeuncnure QyHKIIMOHAIBbHBIE TPEOOBAHMS K TPOrPAMMHOMY MPOIYKTY.

2. [lepeuncnure sKCITyaTallMOHHBIE TPEOOBAHUS K IPOTPAMMHOMY MPOIYKTY.

3. Ilepeuncnute npaBuia pa3pabOTKU TEXHUYECKOTO 3a/1aHUS.

4. HazoBuTe OCHOBHBIE pa3/eiibl TEXHUYECKOTO 3a/IaHusl.

5. B Kakux OTHOIICHUSX HAXOMATCS 3aKa34MK U Pa3paboTUUK IpU BEIPaOOTKE
TpeOOBaHUH K MPOTPAMMHOMY CPENICTBY?

JlaGoparopnas padora 3. [locTaHoBKa 321a41 NPOEKTUPOBaAHUSI HH(OPMAITUOHHOMI
CUCTEMBI

1. peanoxure, KTOo OBl MOTr ydacTBOBaTh B (OPMHUPOBAHHMU TPEOOBAHHA ISt
YHUBEPCUTETCKOW CHCTEMBl PErUCTpallK CTYAEHTOB. OOBACHUTE, OUYEMY MOYTH HEU30€XKHO,
4TO TpeOOoBaHUs, CPOPMYINPOBAHHBIE PA3HBIMHU JIULIAMH, OYAYT IPOTUBOPEUUBEI.

2. PazpabatpiBaercs cucrema 1O ans aBromaTu3anuu OMOIMOTEYHOTO Kartayiora. Jra
cucteMa OyneT cojaepaTh WH(OpPMAIMI0O OTHOCHUTEIHHO BCEX KHHUT B OMOIMOTEKE U OyneT
nosie3Ha OMOMMOTEUHOMY TMepcoHany, aboHeHTam U uyuTaTensMm. CucremMa AOKHA HMETh
CpeAcTBa MPOCMOTpa Karajora, CpeICTBa CO3JAHHs 3alpOCOB W CPEICTBA, IO3BOJISIONINE
MOJTb30BATEIISIM PE3EPBUPOBATH KHUTH, HAXOSIIIMECS B TAaHHBII MOMEHT Ha pykax. Onpexnenure
OCHOBHEBIE OTIOPHBIE TOYKH 3PEHUS, KOTOPbIE HEOOXOIUMO YUeCTh B CIICIU(BUKAIIA CHCTEMBI, H
MOKQKUTE WX B3aMMOOTHOIICHHUS, HCIIONIB3YSI TUarpaMMy HEPapXyuu TOUEK 3PEHHS.

3. lns Tpex TOYeK 3peHHs, OINpENeIeHHBIX B CHUCTeMe OMOIMOTEYHOro Karajiora,
YKQ)KHATE CEPBUCHI M COOTBETCTBYIOIIHME JaHHBIE, KOTOPHIE O0ECTIEUYUBAIOTCS 3TUMH TOUYKAMH
3peHHsI, U COOBITHS, KOTOPBIE YIPABISAIOT 3TUMHU CEPBHCAMHU.

4. KTo nomkeH mpoBoAuTh 0030p TpeboBanuii? Hapucyiite Mmoens mporiecca 0630pa
TpeOOBaHUIA.

5. Bama kommnaHusi UCHONb3yeT CTAaHAAPTHBIM MeTo]| aHanu3a TpeboBaHui. B mpouecce
paboTHI BBl OOHAPYKWIIMA, YTO STOT METOJ| HE YUUTHIBAET COIMAIbHBIC (PAKTOPHI, BaXKHBIC IS
CHCTEMBI, KOTOPYIO BBl aHANIM3HWpyeTe. Bam pyKoBOAWTENbh Nal BaM SICHO IOHSTH, KaKOMY
METOAY aHajHn3a Hy>KHO cienoBath. OOCyauTe, 4TO BbI JIOJKHBI JIeNIaTh B TAKOM CUTYaIUH.

JlabopaTopnasi pa6ora 4. [loctaHoBKa 3a1a4u NPOEKTUPOBAHUS UH(OPMAIIHOHHOMH
CHCTEMBI

1. TexHon0rUM NOCTAHOBKHU 3374yl MPOEKTUPOBAHMS HH(OPMAIIMOHHON CHCTEMBbI

2. Pa3zpaboTka (hyHKIIMOHATBHBIX U TEXHOJIOTHUYECKUX TPEOOBaHMH K WH(POPMAIIMOHHBIM
CHCTEMaM.

3. PazpaboTka KoHIeNUu HHPOPMAITMOHHON CUCTEMBI.

4. Monens nHOOPMAITMOHHOW CHCTEMBI.



5. PazpaboTka TEXHUYECKOTO 3a/1aHMs Ha TPOSKTHPOBAHNE HH(DPOPMAITMOHHON CHUCTEMBI.

JlabopaTopHas padora 5. TexH0JI0OrMH ypaBJIeHMH MPOEKTAMH

1. laiiTe onpezeneHue MOHATUIO «BApUAHT UCIIOIb30BAHUSI.

2. Kakue Tumbl CBSI3M MOTYT MPUCYTCTBOBAThH HA TMAarpaMMe BapUaHTOB HCITOJIb30BaHUS?
3. JlaiiTe onpeneneHune MOHITHIO «ICHCTBYIOIIEE JIUIIO.

4. Kakue TUMbl cOOOIIEHUI MOTYT IPUCYTCTBOBATh HA AMAarpaMMax B3auMOJACHCTBUS?
5. JlaiiTe onpenenenue NOHIATUIO KJ1acc, OOBEKT Kiacca.

6. Kem u 114 yero Moxet ObITh UCIIOJIB30BAHA AUarpaMMa pasMmelneHus?

JlaGoparopHasi pabdora 6. TexHoJIOTHH KOHTPOJIS KayecTBa

NPOEKTOB HH(POPMALMOHHBIX CHCTEM

chepe

chepe

cepe

1. Ympasienue mporpaMMHBIM IPOSKTOM.

. IIpouecc mnanupoBanus cozganus 110.

. KouTposnbpHble 0TMETKH 3TanoB padoT.

. AnarpamMmbl IPOIIECCOB U BPEMEHHBIE IUarPaMMBbI.

. BpeMenHbIe u ceTeBble AUArpaMMBI.

. Pactipenenenre ucnoJiHUTENER IO Tanam

. Tumbel pUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHHUE HA JaHHBIN MPOEKT
. Cxema nporecca ynpaBieHUs! pUCKaMU

. Pe3ynprarsl aHanu3a puckoB

Ooo~No ook wN

JlabopaTopHas padora 7. O630p coBpeMeHHBIX NPOEKTHbIX TexHoJa0ruii B UT-

1. Vnpagnenue puckamu py MPOSKTHPOBAHUK IIPOIPAMMHOIO ITPOIYKTA.
2. [Ipomecc yrpaBieHHsI pUCKaMH.

3. KoHTpospHBIE OTMETKH 3TaroB padoT.

4. JlmarpaMMBbl IPOIIECCOB M BPEMEHHBIE THarpaMMBbI.

5. BpeMmeHHBIE U ceTEBBIC TUAarPaMMBI.

6. PacmipeienieHre HCIIOIHUTEICH IO dTariamMm

7. THUIBI pUCKOB, KOTOPBIE MOTYT OKa3aTh BIIMSHHUE HAa JAHHBIH MTPOEKT

8. Cxema mporiecca ynpapieHHs PUCKaMU

9. Pe3ynpTathl aHaNM3a PUCKOB

JlabopaTopHas padora 7. O630p coBpeMeHHBIX NPOEKTHbIX TexHOoJ0ruii B UT-

. TpanuimoHHbIE METOAMKH YIIPABIICHUS TPOEKTAMHU.

. Waterfall. Ynpasnenne kputudeckoii nensio nmpoekra (CCPM).

. Meton kputnueckoro nytu (CPM).

. PMI/PMBOK wmeton.

. 'mGkast merononorus ynpasienus [T-npoextamu.

MeToauky 1o yIpaBiIeHUIO0 U3MEHEHUSIMU:

. Metononorus MmoaenupoBanus coosrtuii (ECM).

. DKCTpeMaibHOe ynpasieHue npoekramu (XPM).

. [IpouieccHo-opueHTHpoBaHHbIe MeTOAUKH: Lean, Six Sigma, Lean Six Sigma.
10. IponeccHo-opueHTHpOBaHHAs PM.

11. T'ubpuausie moaxoasl. PRINCE2, PRiSM, Benefits Realization (BRM).
12. Breictpas pa3padotka npuioxenuit (RAD).

JlaGoparopHasi padora 9. O030p coBpeMeHHBIX NPOEKTHBIX TexHoJoruii B UT-

1. MuCTpyMEHTBI IPOEKTHOM NIeATEIHHOCTH.

2. Uactpymentapuit CYB/I.

3. MucTpyMeHTapuii pa3paboTku mporpaMMHbIX HHTEpdeticoB VC.
4. IHCTpYMEHTHI YITPABIICHHSI TPOSKTAMH.



5. OtpacineBoii codpt. Hammune uHTErpariuy ¢ IpyruMu nporpaMMamH.

6. MoOubHBIC BEPCHH.

7. duarpammsl ['anta. PERT nuarpammsi.

8. ABTOMaTHYECKHE OTUEThI, KAHOAH-IOCKH, BCTPOCHHBIE (haIOBBIC CHCTEMBI.

4.3 IloaroroBka K BHINOJHEHHIO CAMOCTOSITEIbLHOM paﬁoTbI

J11s1 BBITIOJTHEHUSI CAMOCTOSITEIIbBHOW PaOOTHI CIIETyEeT U3YyUYUTh TEOPETUUECKUN MaTepHall.

3 TEOPETUUYECKHWH MATEPHAI
METO/bI U CPEJICTBA IPOEKTHOM JEATEJbHOCTHU B COEPE IT

[Tpobnembl, KOTOpBIE NUPUXOAMTCSA pEHIaTh CHENHATNCTAaM B TIPOLECCE CO3JaHUs
pOrpaMMHOr0 oOecreueHus, O4YeHb CIIOXKHBL [Ipuponma sTMX mpoOieM He Bceraa SCHa,
oco0eHHO ecnu pa3pabarbiBacMasi MpPOTpaMMHasi CHCTeMa HWHHOBAIMOHHas. B wacTHOCTH,
TPYAHO 4YETKO OMUCAaTh T€ MACUCTBHUS, KOTOPHIE JOJDKHA BBINONHATH cuctema. OmmcaHue
(YHKIMOHATBHBIX BO3MOXKHOCTEH W OTpaHUYCHUH, HAKJIAaIbIBAEMBIX HAa CHUCTEMY, HA3bIBACTCS
TpeOOBAaHUSAMH K 3TOM CHCTEME, a caM Iporecc GOPMHUPOBAHUS, aHATIN3A, JOKYMEHTHPOBAHUS H
MPOBEPKH ITHX (PYHKIMOHATBHBIX BO3MOXHOCTEW M OTpaHMUYCHHN — pa3padoTKoil TpeOoBaHUH.

TpeGoBanus MoApaseNsIOTCS Ha MOJb30BaTENbCKUE U cUcTeMHbIe. [lonb3oBaTenbckue
TpeOOBaHUS — 3TO ONKHCAHME HAa ECTECTBEHHOM S3bIKEe (IUIIOC MOSICHSIOIINE JUarpaMMbl)
(GyHKIWH, BBIMOTHSIEMBIX CHUCTEMOW, W OrpaHUYEHUH, HakiaaeiBaeMbix Ha He€. CucTeMHBIE
TpeOOBaHUS — 3TO OMUCAHHWE OCOOEHHOCTEH CHUCTEMBI (aPXUTEKTypa CHUCTEMBI, TpeOOBaHHS K
napamerpam o0OpyaoBaHUS U T.J.), HEOOXOAUMBIX Ui 3 (HEeKTUBHON peanu3anuu TpeOOBaHUN
TI0JIb30BATETISI.

Pa3paborka TpedoBanmnii

Pa3zpaboTrka TpeGoBaHUIT — 3TO MPOIECC, BKIIOYAOIIUNA MEPOMPHUITHS, HEOOXOAUMBIE
JUIS  CO3JaHMsl M YTBEP)KIACHHUS JIOKYMEHTa, COJEp’Kallero crneuu(ukano CHUCTEMHBIX
TpeOoBaHMil. Pa3nuyaroT yeTslpe OCHOBHBIX 3Tara mpolecca pa3paboTKu TpeOOBaHMIA:

- aHAJIM3 TEXHUYECKOM OCYIIECTBUMOCTH CO3/IaHUS CUCTEMBI,

- ¢popMUpOBaHUE U aHATTU3 TPEOOBAHUIA,

- cnenuuIpoBaHre TPeOOBAHUM U CO3JJTaHUE COOTBETCTBYIOIIECH TOKYMEHTAIIUH,

- aTTecTaIus dTUX TPeOOBAHU.

Ha pucynke 1.1 noka3ansl B3aMMOCBSI3H MEXAY 3TUMH dTallaMH U pe3yJIbTaThl,
COTPOBOXKTAFOIINE KAXIBIN ATaIl Ipoliecca pa3padOoTKU CUCTEMHBIX TPEOOBAHMIA.
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Pucynok 1.1 - Ipouecc pa3pabotrku TpeGoBaHUM

Ho mockosbky B mporecce pa3pabOTKH CHCTEMbI B CHIIy Pa3HOOOpPA3HBIX MPUYHUH
TpeOOBAaHUS MOTYT MEHSATHCS, YIpaBICHUE TPEOOBAHUSMH, T.€. IMPOLECC YIPABICHHS
U3MCHEHUSIMA ~ CHCTEMHBIX —TpeOOBaHWil, SBISETCS HEOOXOAMMOW COCTaBHOW  YacThiO
JESATEIILHOCTH I10 HX Pa3padoTKe.

®opMHupoOBaHUE U AHAJIN3 TPEOOBAHUIT

CrnenyrommMm 3TanoM mporecca pa3paboTKu TpeOoBaHUU sBIseTCS (OPMUPOBAHUE
(onpezneneHue) U aHaJIU3 TPeOOBAHUIA.

O06o0uenHas Mozenb mporecca (popMUpPOBaHUS M aHAIW3a TpeOOBaHMH IMOKa3aHa Ha
pucynke 1.2. Kaxpas opraHuzanus HCIONIb3yeT COOCTBEHHBIM BapuMaHT 3TOH MOJENH,
3aBUCSIIMNA OT “MECTHBIX (DakTOpOB”: ombITa pabOThl KOJUIEKTHBA pa3pabOTUMKOB, THIIA
pa3pabaTbIBa€MO CUCTEMBI, UCIIOIb3YEMbIX CTAHAAPTOB U T.1.

Havano
hpoyecca Cneunduuuposanme
( ) o|  Tpebosanit
Mpoepka
p : Tpebosanuit ':
AHaNN3 NpeaMETHOM | Onpegenenme JlokymeHTayus
obnactu | | npuopureroe CHCTEMHBIX
TpeGoBaHuit
{ N\ [ Y
v le Paspewenue
Cop Tpeboeanmit | SR
Knaccudmrauyms
TpebosaHmi

Pucynox 1.2 - Ilponiecc popmupoBanus u anannza TpeOOBaHMIA

[Ipouiecc popmupoBanus U aHanu3a TpeOOBaHUI MPOXOAUT YEPE3 PsIZI FTAIOB.

1. Ananu3 npenMeTHON 00MacTH. AHATMTUKY TOJDKHBI H3YYUTh MPEAMETHYIO 001aCTh,
rae OyAeT SKCIUTyaTHPOBATHCS CHCTEMA.

2. Coop TpeboBaHU. DTO MPOLIECC B3aMMOACHCTBHS € TULAMH, (POPMUPYIOIIUMHU
TpeboBanus. Bo Bpems 3Toro mporecca npo1oibKaeTesl aHalln3 IpeIMETHON 00J1acTy.



3. Knaccudukamus tpedboBanuii. Ha aTom stane 6echopmennblii Habop TpedoBaHU
npeoOpa3yeTcsi B JOTHUECKU CBSI3aHHBIE TPYIIBI TPEOOBAHUH.

4. Pazpemiennie mnpotuBopeunid. be3 comHeHus, TpeOOBaHMS MHOTOYMCICHHBIX JIHII,
3aHATBIX B Ipolecce GopMHpPOBaHUs TpeOoBaHMM, OynyT nmpoTuBopeunBbIMU. Ha 3ToM sTame
OIIPEAEIAIOTCA U PAa3pELIatOTCs IPOTUBOPEUHS Pa3IMUHOIO POAa.

5. Haznauenmne nmpuopurtetoB. B mobom Habope TpeOoBaHMIT OJHN W3 HUX OyayT Oolee
BaXHbI, 4yeM Jpyrue. Ha 3Tom s3Tame coBMECTHO ¢ jMuaMu, (OpMUPYIOLIMMU TpeOOBaHMUS,
OTIpeIeNIAI0TCS HanboJiee BaKHbIe TPeOOBAHUSI.

6. IlpoBepka TpeboBanmii. Ha aToM 3Tare onpenensercs ux mojiHoTa,
I10CJIeI0BATEIbHOCTD U HEIPOTUBOPEUNUBOCTb.

ITponiecc popmupoBanus U aHain3a TpeOOBAHUHN LMKINYECKUH, C OOpaTHON CBA3BIO OT
OJHOro 3Tamna K apyromy. Llukin HaunHaeTcs ¢ aHaiaM3a MPEeIMETHOM 00JIacTH M 3aKaHYMBAETCS
npoBepkoil TpeboBanmidl. [loHnmanue TpeOoBaHWI NpeAMETHOW O00JACTH YBEIMYUBACTCS B
Ka)KJIOM LIUKJIE Tipo1iecca (popMUpOBaHUS TPEOOBAHUM.

PaccmoTpuM Tpu OCHOBHBIX MOAX0/a K POPMHUPOBAHUIO TPEOOBAHMIA: METO,
OCHOBAHHBIM Ha MHO>KECTBE OMOPHBIX TOUYEK 3PEHUs, CLUEHAPUH U 3THOrpahUIeCcKUil METOA.

OnopHble TOYKH 3peHHsA

[Toxxox ¢ MCIIONIB30BAaHUEM PA3IMYHBIX OMOPHBIX TOYEK 3pEHUs K pazpaboTke TpeOoBa-
HUH MPU3HAET pa3IuvHbIe (OTMOPHBIE) TOUYKH 3PEHHS Ha MPOOJIEMYy U HCIIONb3yeT UX B KaueCTBE
OCHOBBI TIOCTPOCHHUSI M OpraHW3allMi Kak Iporecca (pOpMHpPOBaHUs TpeOOBaHMIA, TaK W He-
MOCPEACTBEHHO CaMHUX TPEOOBaHHIA.

Paznuunble MeTO/IBI IpeIaraloT pa3Hble TPAKTOBKH BhIpaXeHUsl "Touka 3peHus". Touku
3pEHHSI MO’KHO TPAKTOBATh CIIEIYIOLIIM 00pa3oM.

1. Kak ucrtouHuk wHPOpPMAIMM O CHUCTEMHBIX JaHHBIX. B 3TOM cilydae Ha OCHOBE
OTIOPHBIX TOYEK 3PEHUSI CTPOUTCS MOJIENb CO3JaHMs U UCIOJIh30BaHUS JAaHHBIX B cucreme. B
nporecce GopMUPOBaHUS TPeOOBaHUI OTOMPAIOTCS BCE TaKWe TOYKH 3peHHs ( M Ha UX OCHOBE
OTIPENIENIAIOTCS JaHHBIE), KOTOPBIE OYAYT CO3JaHbl MM MCIIOJIB30BaHbI MPU pabOTe CUCTEMEI, a
TaKXke CrmocoObl 00padOTKM ATUX JTAHHBIX.

2. Kak cTpykTypa npejacraBieHuil. B aTom ciydae TOUKHM 3peHHs] pacCMaTpUBAIOTCS Kak
ocobasi 4acThb MOJEeNH CHCTeMBbl. Hampumep, Ha OCHOBE pa3UYHBIX TOYEK 3PEHUS MOTYT
pa3pabaThIBaThCS MOJEINHN "CYIIHOCTH-CBA3B'", MOJIEIN KOHEYHOT'O aBTOMAaTa U T.J.

3. Kak momyuaTenu CHUCTEMHBIX CEpBUCOB. B 3TOM ciydae TOUKM 3pEHMs SIBIISIOTCS
BHEIIHUMHU (OTHOCHUTEJIBHO CHUCTEMBI) TOIYYaTENSIMA CHCTEMHBIX CEpBUCOB. TOYKH 3peHHS
MIOMOTAIOT OINPEJENIUTh JaHHbIE, HEOOXOAUMBIE /IS BHIIOJHEHUSI CUCTEMHBIX CEPBHCOB MJIM UX
yIIpaBlICHHS.

Haubomnee 3¢ hekTHBHBIM OIX0I0M K aHAIN3Y TAKUX CHCTEM SBISIETCS UCTIOIH30BAHNE

BHEIIHUX OTOPHBIX TOYeK 3peHus. Ha ocHoBe storo moaxoma pazpadoran meton VORD
(Viewpoint-Oriented Requirements Definition — onpenenenue TpedoBanuii Ha

OCHOBE TOYEK 3peHusi) /st (opMUpOBaHMS M aHanu3a TpeboBaHuM. OCHOBHBIE 3Tallbl METOJA
VORD noxka3anbl Ha pucyHke 1.3.

1. Wnentuduxanuss Touek 3peHUs, IMOIYYaIOIIUX CHCTEMHBIE CEpBHUCHI, U
UACHTU(UKAIMS CEPBUCOB, COOTBETCTBYIOIINX KaXKION TOUKE 3pEHHS.

2. CTpyKTypHpOBaHHE TOYEK 3pEHHs] — CO3JIaHHE MEPApXUM CrPYINIUPOBAHHBIX TOYEK
3peHus. OOIIeCHCTEMHBIE CEPBUCHI MPEAOCTABISIIOTCS 00Jiee BHICOKUM YPOBHSM HepapXuu U
HACJIEYIOTCSI TOUKaMH 3PEHMSI HU3ILIErO YPOBHS.

3. JIOKyMEHTHUPOBaHHE OTIOPHBIX TOYEK 3PEHHSI, KOTOPOE 3aKITF0YAETCS B TOYHOM
OMMCAaHUU UACHTU(DULIMPOBAHHBIX TOUEK 3PEHUS U CEPBUCOB.

4. OToOpakeHHe CHCTEMBbI TOUYEK 3pEHHUS, KOTOPasl MOKA3bIBAET CUCTEMHBIE OOBEKTHI, OII-
peneneHHble Ha OCHOBE MH(OPMAIINH, 3aKIIOUEHHON B OMOPHBIX TOYKAX 3PEHUSL.
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Pucynoxk 1.3 - Merox VORD

[Ipumep. Paccmotrpum ucnosibzoBanre Metosa VORD Ha mepBhIX TpeX IIarax aHajau3a
TpeOOBaHUIl 17151 CUCTEMBI CHCTEMBI IOJIEP’KKH 3aKa3a M ydeTa TOBapoB B OakaleitHoi aBke. B
OakaneifHol JaBKe JUIs KaKJ0ro ToBapa (PUKCHPYETCs] MECTO XpaHeHHs (OnpeeNeHHas MoJKa),
KOJIMYECTBO TOBapa U €ro nocrabluk. Cucrtema MoadepKKM 3aKka3a U ydyeTa TOBAapOB JOJIKHA
obecrieunBath J00aBieHHe WHGPOpPMAMM O HOBOM TOBape, M3MEHEHUE WM YyIaJeHue
uHbopManuu 00 HMeEIILIeMcs ToBape, XpaHeHHe (no0aBieHHE, M3MEHEHHUE M YJAJICHUE)
nH(OpMALIUK O TMOCTABIIMKAX, BKIIOYAIOIICH B ce0s Ha3BaHWE (UPMBI, € aapec U TeledoH.
[Ipy momonm cUCTEMBI COCTABIIAOTCS 3aKa3bl MOCTaBUIMKAaM. KaKIblil 3aKa3 MOXKET COAECPKATh
HECKOJIBKO MO3UILUH, B KQXKJI0M MMO3ULIMN yKa3bIBaIOTCS HAMMEHOBAHUE TOBAapa U €ro KOJIMYECTBO
B 3aka3ze. Crucrema 1o TpeGOBaHUIO OIB30BaTENs (OPMHUPYET U BBIAET HA ME€YATh CIEAYIONIYIO
CIPaBOYHYIO HHPOPMALIHIO:

- CIIMCOK BCEX TOBApOB;

- CIIUCOK TOBApOB, UMEIOIIUXCS B HAIMYHH;

- CIIMCOK TOBApOB, KOJIMYECTBO KOTOPBHIX HEOOXOMMO MOMOTHUTE;

- CIIUCOK TOBApOB, MOCTABJISEMBIX 1aHHBIM MOCTABIIUKOM.

[lepBeiM marom B ¢opMHpOBaHHM TpPeOOBaHMN SBISETCA HICHTH(UKALMS OMOPHBIX
TOueK 3peHus. Bo Bcex MeTomax ¢popMHpOBaHUs TpeOOBaHMIA, OCHOBAHHBIX HA MCIIOJIB30BAHUH
TOYEK 3pEHHUs, HayallbHas WICHTU(UKALUS sBIsAeTCs HaubOosiee TpyAaHOM 3amadeid. OnuH U3
MOJIXOI0B K MJIEHTU(UKALIMU TOYEK 3pEHUsT — METOJ "MO3roBoi aTtaku'", KOrja ONnpenessitoTcs
MOTEHIIMAJIbHbIE CHCTEMHBIE CEPBHUCHI W OpraHU3alluM, B3aWMOJEHUCTBYIOIIME C CHUCTEMOM.
Opranusyercst BcTpeda JIMI, Y4YacTBYIOIIMX B (QOPMHUPOBAHUMM TpeOOBAHUN, KOTOpbHIE
[pe/UIaraloT CBOM TOYKHM 3PEHUs. OTH TOYKH 3PEHUS INPEICTAaBIAIOTCA B BHJAE AMArPaMMBI,
COCTOSILIEH U3 psiia KPYroBhIX oOiacTeil, 0TOOpakarolMX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii araku" HE00X0AUMO UACHTU(PUIIMPOBATH MOTEHIMAILHBIE OIMOPHbIE TOYKU
3peHusi, CHUCTEMHBIE CEpBHCHI, BXOJHBIE JlaHHble, HE(PYHKIHOHAJIbHbIE TpeOOBaHMUS,
YIIPaBJISIOLINE COOBITUS M UCKIIOUUTENIbHBIE CUTYaIUH.

Crnenyromieit cramueir mporecca (GopmupoBaHusi TpeOOBaHUN OyneT HACHTH(UKAIHS
OTOPHBIX TOYEK 3peHusi (Ha pucyHke 1.4 mokasaHbl B BUJE TEMHBIX KPYIOBbIX oOiacteid) u
cepBUCOB (TOKa3aHbl B BHUJAE 3aTEHEHHbIX oOnacTeil). CepBUCHI JOJKHBI COOTBETCTBOBATH
OMOpHBIM TOukaM 3peHus. Ho Moryr ObITh CEpBUCBHI, KOTOpPbIE HE IIOCTaBJIEHbl MM B
COOTBETCTBHE. JTO 03HAYAET, YTO HA HAYAJILHOM JTare "MO3roBOW aTaku'" HEKOTOpPbIE OMOPHBIE
TOYKH 3pCHUS HE ObUIA WIACHTU(DUITMPOBAHBI.
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Pucynok 1.4 - JIluarpamma uaeHTU(QUKAIIMYA TOYEK 3PEHUS

1.1

IIOKa3aHO

pacupeaciiCHuC

CCPBHUCOB

JJIA HCKOTOPLBIX

UACHTU(UIIMPOBAHHBIX HA pUCYHKE 1.4 Touek 3peHws. OJUH U TOT K€ CEPBHC MOXKET OBITh
COOTHECEH C HECKOJIBKMMU TOYKAMU 3PEHUS.

Tabnuna 1.1 - CepBUCHI, COOTHECEHHBIE C TOUKAMH 3PEHUS

KJIHUEHT

IIpoBepka
HaJIN4HA
TOBapa

ITokynka
TOBapa

Ilonyyenue
4yeKa

3aka3
TOBapa

3aHeceHHe
MOKymnaren
an CYMMI)I
MTOKYTIKU B
0a3y
JIAHHBIX

NMOKyNaTeJ  TNOCTOSIHH
b blil
MOKyIaTeJ
b
3anecenue Ilonmyuenue
B CITHCOK CKUJKU
KIJIMEHTOB
ITonyyenue
uHpopmall
uu

TOBap

IIpuem
TOBapa

3aHeceHne
B 0a3y
JTaHHBIX

Haznauenu
€ LICHBI

Ilepeonpen
eJIEHUE
LIEHbI
«ITokymaem
BIIDY WU
«HETOKYTIa
EMBIID)
TOBap

MOCTABIIH
K

3aHeceHue
B 0azy
JTAHHBIX

npoaaseny  aJAMHUHHCT
parop
IIpomaxa  Hdocrtyn Kk
TOBapa 0aze
JAHHBIX
Iledats IIposepka
yeka CTaTUCTUKH
Hoctyn x  Ilepeomnpen
KaTajory €JICHNE
LIEHBI
ITpoBepka  OdopmiieH
HaJIU4us ue 3aKasza
TOBapa
Odopmnen  Ileuats
ue 3aKasa 3aKasa
MOKyIaTesn
10

Wudopmanus, u3BIedeHHAass W3 TOYEK 3PEHUS, WCHOJIB3YeTCS MJs 3armoyiHeHus (opm
11a0JIOHOB TOYEK 3PEHHsI M OPTaHU3AIMH TOUYEK 3PEHUS B HEPAPXUIO HACIEIOBAHUSA. JTO MO3BOJISET
YBUJETh OOIIME TOUKU 3pEHHsI U TOBTOPHO MCIIOJIb30BaTh HH(POPMALIUIO B UEPAPXUU HACIIEIOBAHUS.
CepBucCHI, JaHHBIE U YIIPABIIAIOIAsg HHPOPMALU HACIEIYIOTCS TOJAMHOKECTBOM



Touek 3peHua. Ha pucynke 1.5 mokazaHa 4acTb HEpapXUM TOYEK 3PEHUS JJISI CHCTEMBI
IIOJJIEPKKU 3aKa3a U y4eTa TOBapOB.

Bce ToukM 3peHus

NOCTaBLYMK COTPYAHMKN KAVEHTDI ToBap
KOHCY/NIbTaHT 3AMUHKUCTPATO nokynateno MocroaHHbIN

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHus

ATTecTanms TpedoBaHMIt

ATTecTanMs  JIOJDKHA — IPOJAEMOHCTPUpOBaTh, 4YTO TpeOOBaHUS  JEHCTBUTENBHO
OTIPEJIENIAIOT Ty CUCTEMY, KOTOPYIO XO4YeT MMETh 3aKa3zuuk. [IpoBepka TpeOoBaHMII Ba)KHA, TaK
Kak omMOKy B crenudukanuy TpeOOBaHUN MOTYT MPUBECTH K MEPEIEIIKE CUCTEMBI U OOJBIINM
3arparam, eciau OynyT OOHapyXeHbl BO BpeMs mpolecca pa3pabdOTKH CHCTEMBI WM TIOCTe
BBEJICHHSA €€ B dKCIUTyaTauio. CTOMMOCTh BHECEHHS B CHCTEMY M3MEHEHUH, HEOOXOMMBIX IS
yCTpaHEHUs OWMOOK B TpeOOBaHMSIX, HAMHOIO BBIIIE, 4YEM HCIPABICHHUE OLIMOOK
MIPOEKTUPOBAHMSI UM KojaupoBaHus. [IpuumHa B TOM, 4TO M3MEHEHHE TpeOOBaHUI OOBIYHO
BJICUET 32 COOOM 3HAYMTEIbHBIE U3MEHEHUS B CUCTEME, I10CJIE BHECEHUS KOTOPBIX OHA JOJKHA
IIPONTH TOBTOPHOE TECTUPOBAHUE.

Bo Bpems mporecca aTTecTaliuy 10JKHBI ObITh BBIIIOJHEHB! Pa3IMYHbIE TUITBI IPOBEPOK
TpeOoBaHUI.

1. ITpoBepka npaBunbHOCTH TpeOoBaHuUil. [lonb3oBaTens MOXKET CUuMTaTh, YTO CHUCTEMA
HeoOxoJuMa JUIsl BBINIOJHEHUS HEKOTOPBIX ompeaeneHHbIX (QyHkuui. OnHako naibHeimune
pa3MBbIIIJIEHUS] U aHAJIU3 MOTYT IPUBECTH K HEOOXOAMMOCTH BBEACHHUS JOMOJHUTENBHBIX WIH
HOBBIX (yHKIMK. CHcTeMbl MpeAHa3HaueHbl JUIsl Pa3HbIX IOJB30BaTENEed C Ppa3InYHBIMU
MOTPEOHOCTSIMU, W TOITOMY Ha0Op TpeOoBaHUU OyneT MPEeACTaBIATh COOOW HEKOTOPHIM
KOMITPOMUCC MEXKy TPeOOBaHUSMU MOJIb30BaTENIEN CUCTEMBI.

2. IlpoBepka Ha HEMpPOTHBOPEYMBOCTh. Crenudukaius TpeOOBaHWA HE IOJDKHA
colepkaThb MPOTUBOpPEUM. OITO O3HA4aeT, 4YTOo B TpeOOBaHMSIX HE JIODKHO OBITh
MIPOTUBOpPEYAIMX JPYr APYTY OrPaHWYEHUN WIM Pa3JIMYHBIX ONWCAHWKA OJHOW M TOM XK€
CUCTEMHOM (YHKIHH.

3. I[IpoBepka Ha osHOTY. CrieruduKanys TpeOOBaHUIA TOJKHA COIePKaTh TpeOOBaHUS,
KOTOpBIE€ ONPENENSIOT BCE CUCTEMHbIE (DYHKIIUU M OTPAaHUYEHHUSI, HaJlaraeMble Ha CUCTEMY.

4. IIpoBepka Ha BBIMOJIHUMOCTh. Ha OCHOBE 3HaHMSA CYHIECTBYIOIIMX TEXHOJIOTUMH
TpeOOBaHUsl JTOJKHBI OBITH MPOBEPEHBI Ha BO3MOXKHOCTh WX PEAIbHOTO BBINOJHEHUS. 37€Ch
TaKXKe MPOBEPAIOTCS BO3MOKHOCTH (PMHAHCUPOBAHUS U IpaduK pa3pabOTKH CUCTEMBI.

Cy1miecTByeT psii METOZOB aTTECTallMK TPeOOBaHUM, KOTOPBIE MOKHO MCIIOJIb30BaTh
COBMECTHO WJIN KaXbIi B OTJEIBHOCTH.

1. O630p TpeboBanwmii. TpeGoBaHMS CUCTEMHO aHATU3UPYIOTCS PELIEH3EHTAMHU.

2. llporoTummpoBanue. Ha 3TOM 3Tare mpoTOTHIT CUCTEMBI IEMOHCTPUPYETCS KOHEYHBIM
MOJIb30BATENSIM M 3aKazyuky. OHM MOTYT 3KCIEPUMEHTHUPOBATH C ATUM IMPOTOTUIIOM, YTOOBI
yOeIUThCS, UTO OH OTBEYAET UX MOTPEOHOCTSIM.

3. 'enepamusi TecTOBBIX clieHapueB. B mumeane TpeOOBaHMS MOJDKHBI OBITh TaKUMH,
YTOOBI X peaTH3alnio MOKHO OBLIIO MPOTECTUPOBaTh. Eciu TecTs! ans TpeboBaHmii pazpadaThl-
BAIOTCS KaK 4acTh IIPOLecca aTTeCTAllMM, TO YaCTO 3TO M03BOJIET OOHAPYKUTh IPOOIEMBI B



cnenudukanuu. Ecnu Takue TECTHl CIOXXKHO WJIM HEBO3MOXKHO pa3paboTaTh, TO OOBIYHO 3ITO
O3HAYaeT, 4TO TPeOOBAHUS TPYIHO BBHITOJHUTH U IIOATOMY HEOOXOIUMO UX IEPECMOTPETh.

4.  ABTOMaTHM3MpPOBAHHBIM  aHAIW3  HENPOTUBOPEYMBOCTH. Ecimm  TpebGoBaHus
MPEJICTAaBICHbl B BHJIE CTPYKTYPHBIX WM (OPMAIBHBIX CHCTEMHBIX MOJENEH, MOXKHO
ucnonp3oBath UHCTpyMmMeHTanbHble CASE-cpeacTtBa st mpoBEpKH HENPOTHBOPEYUBOCTH
Mozeneil. [l aBTOMaTU3UPOBAHHOM MPOBEPKU HEMPOTHBOPEUYUBOCTH HEOOXOIUMO MOCTPOUTH
0a3y JHaHHBIX TpeOOBaHMII M 3aTeM MPOBEpPUTHh Bce TpeOOBaHUS B O3TOM 0a3e [aHHBIX.
AnanuzaTop TpeOOBaHUN TOTOBUT OTYET 000 BCEX OOHAPYKEHHBIX TPOTUBOPEUHSIX.

[Tonp30BaTenbCKHE U CUCTEMHBIE TPEOOBAHUS

Ha ocHoBaHMM 1OJIy4E€HHBIX MOJENIEH CTPOATCA MOJIb30BaTEIbCKUE TPEOOBaHMS, T.€. KaK
ObLIO CKa3aHO B Hayajie OMKMCAHUE HAa €CTECTBEHHOM SI3bIKe (DYHKIIMH, BBITIOIHSIEMBIX CUCTEMOH,
Y OTpaHUYEHUI, HaKJIaJbIBAEMbIX Ha HEE.

[Tonb30Barenbckue TpeOOBaHUSA IODKHBI OIMCHIBATH BHEIIHEE IOBEIACHHE CHUCTEMBI,
OCHOBHBIE ()YHKIIMU ¥ CEPBUCHI IIPEOCTABIIIEMbIE CUCTEMOM, €€ He(yHKIIMOHATILHBIE CBOMCTBA.
Heo0xo1uMo BBIZIEUTE OMOPHBIE TOYKU 3PEHHSI U CTPYNIIUPOBATh TPEOOBAaHUS B COOTBETCTBUU
¢ Humu. [lonp3oBarensckue TpeOOBaHMS MOXKHO O(OPMUTH KaK MPOCTHIM MIEPEUNCICHUEM, TaK U
UCIIOJIb3YS HOTAIIMIO BAPUAHTOB HCIOJIb30BAHU.

Jlanee cocTaBmsitOTCS CUCTEMHBIE TpeOoBaHusl. OHU BKIIIOYAIOT B CEOsI:

1. TpeboBanust kK apXUTEKType cucTeMbl. Hanmpumep, 4ncio u pa3MeleHne XpaHuiuIl u
CEpPBEPOB MPHUIIOKEHHIA.

2. TpeboBanust k mapamerpaM oOopyaoBaHus. Hampumep, dYacToTa mpOIECCOpPOB
CEpBEPOB U KIIMEHTOB, 0O0BbEM XPaHWUIUII, pa3Mep ONEPAaTUBHON U BUIEO MAMSITH, MPOIYCKHAs
CIOCOOHOCTH KaHaja u T.1.

3. TpeboBanus k mapamerpaM cucTeMbl. Hampumep, Bpems OTKIMKa Ha JCHCTBUE
MOJIb30BaTeNsl, MaKCUMalbHBIA pa3Mep meperaBaeMoro aiiia, MakcHMalbHas CKOPOCTh
nepeiauy JaHHBIX, MAKCUMaJIbHOE YUCIIO OJHOBPEMEHHO pabOTaIOUINX MOJb30BaTENe! U T. 1.

4. TpeboBaHUs K MPOrpaMMHOMY UHTepdeiicy.

5. TpeboBanus k cTpykType cucteMbl. Hampumep, MacitabupyemMocTsb,
pacnpeeiéHHOCTb, MO1YJIbHOCTh, OTKPBITOCTb.

- MacmTabMpyeMOCTb — BO3MOXKHOCTb PpAacHpOCTPaHEHHUs] CHUCTeMBl Ha OoJbIIOe
KOJIMYECTBO MAIIMH, HE MPUBOASAIIAA K MOTepe paboTOCnocOOHOCTH U 3(PPEKTUBHOCTH, MpU
3TOM CIIOCOOHOCTh CHCTEMBI HapallliBaTh CBOIO MOIIHOCTb JIOJDKHA OMNPEAETSATHCS TOJIBKO
MOIIIHOCTBIO COOTBETCTBYIOILETO alllapaTHOroO 00ecreyeHusl.

- pacnpeieIeHHOCTh - CUCTeMa JOJDKHA MOJIEPKUBATh paclpeieIEHHOE XpaHEeHHe
JTAHHBIX.

- MOYJIBHOCTB - CUCTEMA JI0JIKHA COCTOSTH U3 OTAEIbHBIX MOJyJIEl, HHTErPUPOBAHHBIX
MEXy COOOI.

- OTKPBITOCTD - HAJIMYME OTKPBITHIX UHTEP(HENHCOB JIJIs1 BO3MOXKHOM TOpabOTKU U
MHTETpaluu ¢ JpYTUMU CUCTEMaMH.

6. TpeGoBaHus M0 B3aUMOJICHCTBUIO U MHTETPALlUK ¢ JPYTUMHU cuctemMamu. Hampuwmep,
UCIoJIb30BaHuEe oOmiel 0a3bl JaHHBIX, BO3MOXKHOCTH MOJIy4EHHUS HaHHBIX M3 0a3 JaHHBIX
OTIPEAEIEHHBIX CUCTEM U T.JI.

TexHnuyeckoe 3aganue

TexHuueckoe 3aJaHue MpencTaBisieT co00il TOKYMEHT, B KOTOPOM C(HOpMYJIHPOBAHbI
OCHOBHBIE LI€JM pa3pabOTKH, TpeOOBaHUS K IMPOrpaMMHOMY HPOAYKTY, OINpeNeieHbl CPOKU U
3Tanbl pa3pabOTKU U PETIaMEHTUPOBAH MPOLIECC MPUEMO-CAATOUYHbBIX HUCTIbITaHUH. B pazpaboTke
TEXHUYECCKOTO 3aJaHusd YYaCTBYIOT KaK IMPEACTABUTCIIN 3aKa3uWKa, TaK W MPCACTaBUTCIIN
UCHoJHUTENA. B OCHOBE 3TOTr0 MOKyMEHTa JIeKaT MCXOJHble TpeOOBaHMS 3aKa3uuKa, aHalU3
MEPEA0BBIX )IOCTI/I)KGHI/Iﬁ TEXHUKH, PE3YJbTaTbl BBIIIOJHCHHUA HAYYHO-HUCCICAOBATCIBCKHUX
paloT, IPEANPOEKTHBIX UCCIIEJOBAHUIN, HAYYHOI'O IPOTHO3UPOBAHUS U T. II.



IHopsinok pa3padoTKu TEXHMYECKOI0 3aaHuUs

Pa3paboTka TeXHMYECKOro 3aJaHus BBIIOJIHAETCS B CIEAYIOLIEH MOCIEI0BATEIbHOCTH.
[Ipexxne Bcero ycraHaBIMBAIOT HAOOp BBINONHSIEMbIX (DYHKIMHA, a TakXke IepedyeHb U
XapaKTePUCTUKU MCXOAHBIX [JaHHBIX. 3aT€M ONpPENEISIIOT IEpeYeHb pe3ysbTaToB, HX
XapaKTEPUCTUKHU U CIIOCOOBI MTPEICTABICHHUS.

Janee yTouHSIOT cpeny GyHKIMOHUPOBAHUS MIPOrPAMMHOTO 00ECIICYCHHS: KOHKPETHYIO
KOMIUICKTAIIMI0 M MapaMeTpbl TEXHUYECKHX CPEACTB, BEPCHIO MCIIOJIb3YyEeMOIl OmepalnoHHON
CUCTEMBbl U, BO3MOJKHO, BEPCHM M MapaMeTpbl APYroro YyCTaHOBJIEHHOIO MPOrPaMMHOIO
o0ecreyeHus1, C KOTOPBIM MPEACTOUT B3aUMOJICHCTBOBATh OyAyIieMy IPOrPaMMHOMY MIPOAYKTY.

B cnywasx, korma paspabareiBaeMoe MporpaMMHOE obOecreueHHe coOMpaeT M XPaHUT
HEKOTOPYI0O HMHGOpPMAIMIO WM BKIIOYACTCS B yIOpaBlIeHHE KaKUM-THOO TEXHUYECKUM
IpoIieccoM, HEOOXOIMMO TaKKe YETKO PEerjJaMEeHTHpPOBAThb JEHCTBHUSA NMPOTpPaMMBbl B Cllydyae
cO00eB 000pyAOBaHUS U YIHEPTOCHAOKECHHS.

1. O6mmue noyoKeHus

1.1. Texauueckoe 3aganue opopMISIIOT B cooTBeTcTBHM co ctangaprom 'OCT 19.201-
78, TOCT 34.602-89.

1.2. JInst BHECEHUS M3MEHEHUHN M JIOTIOJHEHUN B TEXHHUYECKOE 3a/IHME Ha MOCIEIYIOIINX
CTaIUAX Pa3pabOTKHU MPOrpamMMbl WIH MPOTPAMMHOIO U3/IETHUS BBIMTYCKAIOT TOTIOJHEHHUE K HEMY.
CornacoBaHue M YTBEPXKICHHE JOMOJIHEHUS K TEXHMYECKOMY 3aJaHHIO MPOBOIST B TOM K€
MOPSATIKE, KOTOPBIA YCTAHOBJICH JJI1 TEXHUUYECKOTO 3aJaHHUS.

1.3. Texnuueckoe 3a7jaHle JOJKHO COJIEPKaTh CIEIYIOIINE Pa3aebl:

1) obmue cBeneHus;

2) Ha3HAYEHHE U LEIHN CO3aHus (Pa3BUTHUS) CUCTEMBI;

3) xapakTepucTUKa 0ObEKTOB aBTOMATHU3AIIHH;

4) TpeOOBaHUS K CUCTEME;

5) cocTaB u cofiepkaHue paboT M0 CO3JJaHUI0 CUCTEMBI;

6) IOPSAZIOK KOHTPOJISL M PUEMKU CUCTEMBI;

7) TpeOoBaHMS K COCTaBY U COJEPIKAHUIO PAOOT MO MOATOTOBKE 0OBbEKTA aBTOMATU3ALIUN
K BBOJly CUCTEMBI B JICHCTBUE;

8) TpeboBaHusI K JOKYMEHTHPOBAHHIO;

9) uCTOYHHKH pa3pabOTKH.

B 3aBucumocTH 0T 0cOOEHHOCTEN MPOTrpaMMbl UJTH TPOrPAMMHOT0 M3/EIHs JOIyCKaeTCs
YTOYHSTH COJIEp’KaHue pa3zesioB, BBOAUTH HOBBIE Pa3/eibl MM OOBEAUHATH OTJENbHbBIE U3 HUX.
ITpu HEOOXOIMMOCTH IOMTYCKAETCsl B TEXHUUECKOE 3aJJaHNe BKIIOYATh MPUIIOKEHHS.

2. ConepxaHue pa3aenos

2.1. B paznene «OO0mue cBeieHUs» yKa3bIBaIOT:

1) noiHOe HaMMEHOBAaHUE CUCTEMBI U €€ YCIOBHOE 0003HAUYEHUE;

2) mmdp Tembl win mmdpp (HoMep) 10roBopa;

3) HauMEHOBaHKE MPEANPUATHH (00BEAMHEHUH) pa3padOTINKa U 3aKa3UnKa
(moBp30BaTENIs) CUCTEMBI M UX PEKBU3UTHI

4) nepeueHb JOKYMEHTOB, HA OCHOBAaHUU KOTOPBIX CO3JAETCSI CUCTEMA, KEM M KOTAa
YTBEPKIACHBI ATH TOKYMEHTHI;

5) nyiaHOBBIE CPOKU Hadasla 1 OKOHYaHHs paObOThI MO CO3JJaHUIO CCTEMBI;

6) cBefeHMs 00 UCTOUYHUKAX U MOpsiiKe PUHAHCUPOBAaHUS PaboT;

7) nopsiiok oopMIIEHHUSI U MPEABSABICHUS 3aKa3UUKy Pe3yJbTaToOB pabOT MO CO3/1aHHIO
cucTeMbl (ee 4yacTei), MO H3TOTOBJIIEHUIO W HalagKe OTJAENbHBIX CPEICTB (TEXHUYECKHUX,
MPOrPaMMHBIX, HHPOPMAITMOHHBIX) U MPOTPAMMHO-TEXHUUYECKUX (ITPOrPaMMHO-METOIMYECKUX )
KOMILIEKCOB CHCTEMBI.

2.2. Paznen «Ha3zHnauenue u 1ienu co3ianust (pa3BUTHS) CUCTEMBI) COCTOUT U3
MI0/1Pa3/EIIOB:

1) Ha3HAYEHHUE CUCTEMBI,

2) 1eu CO3/IaHMS CUCTEMBI.



2.2.1. B mnonpaznene «Ha3HaueHHe CHCTEMB» YKa3bIBAIOT BHJ aBTOMATH3UPYEMOM
NesTeNIbHOCTH (yIpaBJieHHe, MPOSKTUPOBAaHUE U T. 1.) U NepeyeHb OOBEKTOB aBTOMAaTU3ALIUU
(0OBEKTOB), HA KOTOPBIX MPEAINOIATACTCS €€ UCTIOIB30BaTh.

2.2.2. B noapaznene «llenu co3maHusi CHCTEMBD» PUBOJIAT HAMMEHOBAHUS U TpeOyeMbIe
3HAYEHUS! TEXHUYECKUX, TEXHOJOTMYECKUX, MPOU3BOIACTBEHHO-d)KOHOMUYECKUX WM JPYTUX
nokaszarenei oObeKTa aBTOMATH3AIMM, KOTOPBIC JOJDKHBI OBITH JOCTHTHYTHI B pe3yJbTare
co3nanusa VC, u yka3pIBatOT KPUTEPUH OLEHKU JOCTHKEHHUS LIeJIeil CO3JaHusl CUCTEMBI.

2.3. B paznene «XapakTepucTUKu 00bEeKTa aBTOMATH3aLUNY IPUBOJIAT:

1) kpatkue cBeJeHUs 00 00bEKTE aBTOMATHU3AIIUH HIIH CChIIKH Ha JOKYMEHTBI,
COJIeprKaIlre TaKyo HH(OPMAIIUIO;

2) cBezieHUs 00 YCIOBHSIX IKCILUTyaTalluid 00bEKTa aBTOMATU3AIMN M XapaKTEPUCTUKAX
OKpY>Karolleu Cpebl.

[Tpumeuanue: s CAIIP B pa3znene 1ONOJTHUTEIBLHO IPUBOJIAT OCHOBHBIE MMApaMETPhI U
XapaKTePUCTHKU OOBEKTOB MPOCKTHPOBAHUSI.

2.4. Paznen «TpeboBaHus K CUCTEME» COCTOUT U3 CIAESAYIOUINX MOAPA3ILIIOB:

1) TpeboBaHMsI K CUCTEME B LIEJIOM;

2) TpeboBaHus K QYHKIUAM (3a1a49aM), BBIIOJTHIEMBIM CHCTEMON;

3) TpeboBaHuUs K BUAaM 00€CIICYEHUS.

CocrtaB TpeOoBaHMIl K cCHCTEME, BKJIKOYaeMbIX B JaHHbIM paspen T3 nHa WUC,
yCTaHABIMBAIOT B 3aBHCUMOCTH OT BHJA, HA3HAUYEHHUS, CHEIUPUUYECKHX OCOOCHHOCTEH u
yCIOBUHM (PYHKIIMOHUPOBAHUS KOHKPETHON CHCTEMBbI. B KakloM mojapasjene MpUBOAST CChUIKH
Ha neictBytoume HT/I, onpenensromnre TpedoBaHusl K CHCTEMaM COOTBETCTBYIOIIETO BU/IA.

2.3.1. B nonpaznene «TpeboBaHus K CUCTEME B 1I€JIOM» YKa3bIBAIOT:

- TpeOOBaHUS K CTPYKTYpE U (QYHKIIMOHUPOBAHUIO CUCTEMBI;

- TpeOOBaHMUA K YUCICHHOCTH W KBAJIM(UKAIMH TEPCOHANA CHCTEMBI U PEXKHMY €ro
paboTHI;

- MIOKa3aTesIl Ha3HAYCeHMUS,;

- TpeOOBaHUs K Ha/IEXKHOCTH;

- TpeOoBaHMs OE3011aCHOCTH;

- TpeOOBaHUS K )PTOHOMUKE U TEXHUUYECKON ICTETHKE;

- TpeOOBaHUA K TPaHCHIOPTAOEIBbHOCTH [T MOIBUKHBIX AC;

- TpeOOBaHUs K IKCILTyaTallui, TEXHUYECKOMY 00CITYy’)KHUBAHUIO, PEMOHTY U XPaHEHUIO
KOMIIOHEHTOB CHCTEMBI;

- TpeOOBaHHUS K 3alIUTe HHPOPMAIMU OT HECAHKIIMOHUPOBAHHOTO JI0CTYIIA;

- TpeOOBaHMS MO COXPAHHOCTH HH(OPMAIINH TTPH aBapHsIX;

- TpeOOBaHMS K 3aLIUTE OT BIUSHUS BHEIIHUX BO3/IEHCTBUIA;

- TpeOOBaHMA K MATEHTHOW YHCTOTE;

- TpeOOBaHMS IO CTAHIAPTU3AINH U YHUPHUKAIIAH;

- IONOJTHUTEJIbHbIE TPEOOBaHUS.

2.3.1.1. B TpeGoBanusix K CTpYKType U QyHKIHOHUPOBAHUIO CUCTEMbI TIPUBOIST:

1) mepedeHb MOJCUCTEM, HX HA3HAUCHHUE U OCHOBHBIC XapaKTEPUCTUKH, TPEOOBaHUS K
YHCITy YPOBHEH HepapXHuu U CTENICHH [EHTPAIN3AIIUN CUCTEMBI,

2) TpeOOBaHMs K CIIOCO0aM M CPEICTBAM CBSI3H Ul HHHOPMALIMOHHOTO OOMEHa MEXIy
KOMIIOHEHTaMHU CHCTEMBI;

3) TpeboBaHMs K XapaKTEePUCTUKAM B3aMMOCBSI3€H CO3/IaBAEMON CHCTEMBI CO CMEKHBIMH
cucreMaMmu, TpeOoBaHMsS K €€ COBMECTHMMOCTHM, B TOM 4YMCJE yKa3zaHHs O crmocobax oOMeHa
nH(popmalren (aBTOMaTHUYECKH, IEPECHUIKON JOKYMEHTOB, 0 TeJIePOHY U T. 11.);

4) TpeOoBaHuUs K peKUMaM (PYHKIIMOHUPOBAHUS CHCTEMBIL;

5) TpebOBaHU 1O THATHOCTHPOBAHHIO CHCTEMBI;

6) mepcrneKTHBBI Pa3BUTHS, MOJICPHH3ALIUN CUCTEMBI.

2.3.1.2. B TpeboBanusX K mokazarensMm HazHaueHuss IC mpuBOAST 3HAYCHUS
[apaMeTPOB, XapaKTEPU3YIOIINE CTEIICHb COOTBETCTBUS CUCTEMBI €€ Ha3HAYCHUIO.



Jlia UC ynpaBneHus: yka3bIBaroT:

- IOIYCTUMBIE TIPEEIbl MOJCPHU3AINH U PA3BUTHUSI CUCTEMBI;

- BpPEMEHHBIEC XaPaKTEPUCTUKH, TIPU KOTOPHIX COXPAHIETCS] HA3HAUCHHE CUCTEMBI.

2.3.2. B nonpaznene «TpeboBaHus K BuaaM OOECIEUCHHs» B 3aBUCHMOCTH OT BHJIA
CHCTEMbI MPUBOJAT TPEOOBAaHUS K MaTeMaTHYECKOMY, HH(POPMALIMOHHOMY, JIMHIBUCTUYECKOMY,
POrPaMMHOMY, TEXHHYECKOMY, METPOJOTHYECKOMY, OpPraHMU3alMOHHOMY, METOAMYECKOMY WU
Apyrue BUJaM 00ecreueHus: CHCTEMBI.

2.3.2.1. Ins MaTeMaTH4ECKOr0 00ECIIEYEeHUsI CUCTEMbI IPUBOAT TPEOOBAHUS K COCTABY,
o0y1acTH pUMEHEHUs (OrpaHUYEeHUs) U CIIOCO0aM, UCIIOJIb30BaHUS B CUCTEME MAaTeMaTHUYECKHX
METOOB ¥ MOJIEJICH, TUIIOBBIX aJITOPUTMOB U aJTOPUTMOB, MOAJIEKALINX pa3paboTke.

2.3.2.2. ]Ins napOpMALIMOHHOTO 00ECTICUEeHUS] CUCTEMbI IPUBOJAT TPEOOBAHUS:

1) K cocTaBy, CTPYKTYpe M CIIOCO0aM OpraHU3alliK JaHHBIX B CUCTEME;

2) x uHHOPMALMOHHOMY OOMEHY MEX1y KOMIIOHEHTAMU CUCTEMBbI;

3) k uHpOpPMALIMOHHON COBMECTHMOCTH CO CMEKHBIMH CHCTEMaMH;

4) 1O WCIOJIb30BAHUIO OOIICCOIO3HBIX W 3apErHCTPUPOBAHHBIX PECIYOIMKAHCKUX,
OTpacieBbIX KJIacCU(UKATOPOB, YHU(PULHUPOBAHHBIX JOKYMEHTOB M  KJIaccU(UKATOpOB,
JEWCTBYIOIUX HA IAHHOM MPEANIPHUSTUH;

5) 10 NPUMEHECHHUIO CUCTEM YIpaBJICHHs 0a3aMU JTaHHBIX;

6) K cTpyKType mporecca coopa, 00pabOTKH, epeIaun JaHHBIX B CUCTEME U
IIPEJCTABICHUIO JJAHHBIX;

7) K 3allUTe JaHHBIX OT Pa3pyILCHUH ITPU aBapusiX U COOSX B AICKTPOIUTAHUHN CHCTEMBI;

8) K KOHTPOJII0, XPaHEHHO, OOHOBJICHHIO 1 BOCCTAHOBIICHUIO TAHHBIX;

9) k npoueaype NpUIAHUS OPUINICCKON CHIIBI TOKYMEHTaM, POAYLIUPYEMbIM
texHuueckumu cpencrtsamu UC (B coorBerctBuu ¢ ['OCT 6.10.4).

2.3.2.3. [nd JUMHTBUCTHYECKOrO0 OOECIEYeHMsI CHCTEMbl INPUBOJAT TpeOOBaHUSA K
IPUMEHEHUI0O B CHCTEME SI3bIKOB  IPOrPAaMMMPOBAHUS  BBICOKOTO  YPOBHS,  SI3bIKOB
B3aMMOJICHCTBHS IOJIb30BATENCH M TEXHUUYECKUX CPEACTB CHUCTEMBI, a TaKKe TpeOOBaHMS K
KOJAMPOBAHUIO W JEKOAMPOBAHUIO JaHHBIX, K $3bIKaM BBOJIA-BbIBOAA JaHHBIX, S3bIKAM
MaHMITYJIMPOBAaHMUs JAaHHBIMH, CpEICTBAM OIMCaHMA TpeAMeTHOHM oOnactu  (0ObeKTa
aBTOMaTH3allMK), K cioco0am opraHu3aluy AUajiora.

2.3.2.4. ]Ing nporpaMMHOT0 00eCrieueHHs] CUCTEMbI IPUBOJAT NEPEUCHb MOKYITHBIX
MIPOTPaMMHBIX CPEJICTB, a TAKXKe TPeOOBaHUSI:

1) K HE3aBHCUMOCTH MPOTPAMMHBIX CPEZCTB OT ucrnonb3yeMbix CBT u onepannoHHoi
cpensl;

2) K KayecTBY MpPOTPaMMHBIX CPEICTB, a TaKXke K CIocob0aM ero oOecredeHus u
KOHTPOJIS;

3) 110 HEOOXOAMMOCTH COTTIACOBAHHSI BHOBb Pa3padaThIBAEMbIX MPOIPAMMHBIX CPEJICTB C
(OHIOM AITOPUTMOB U IIPOTPAMM.

2.3.2.5. JInst TEXHUYECKOT0 00ecIeYeHus! CUCTEMBI IIPUBOJISAT TPEOOBAHMS:

1) x BUAaM TEXHHYECKUX CPEJCTB, B TOM YHCIIE K BHJaM KOMIUIEKCOB TEXHHYECKUX
CPEACTB, TPOTPaMMHO-TEXHHUYECKUX KOMIUIEKCOB M JPYTUX KOMIUICKTYIONINX H3ICIIHA,
JIOMYCTUMBIX K HCIOJIB30BAHUIO B CHCTEME;

2) K (yHKIIMOHATBbHBIM, KOHCTPYKTHBHBIM M IKCILTYyaTaAllMOHHBIM XapaKTePUCTHKAM
CPEeACTB TEXHUYECKOT0 00eCIeueHHs CUCTEMBI.

2.3.2.6. llna opraHu3allMOHHOTO OOecredyeHus] MPUBOIAT TPEeOOBaHUS K CTPYKTYpe U
GyHKIMSAM — TIOApa3JeNieHH, y4acTBYIOIIMX B  (DYHKIMOHUPOBAHMM  CHCTEMBI  WIIH
00€CTIeYNBAOIINX YKCILTYaTaIHIO; ®

2.3.2.7. JIns wmeromuueckoro obecnieuenuss MC npuBomaT TpeOGoBaHHS K COCTaBy
HOPMATHBHO-TEXHUYECKOH JIOKyMEHTAIlMW CHCTEMBI (TIepeueHbh TPUMEHSIEMBIX TIpU ee
(GYHKIIMOHMPOBAHUH CTAHAAPTOB, HOPMATHBOB, METOJIUK U T. I1.).

2.4. Paznen «CoctaB u coaepkanue paboT Mo Co3AaHuI0 (Pa3BUTHIO) CUCTEMBIY JTODKEH
coJiepKaTh IEPEUCHb CTAIUN U ATANOB padOT MO cO3aHuI0 cucTeMbl B cooTBeTcTBUU ¢ [[OCT



24.601, cpoku HX BBINOJHEHUS, IEPEUEHb OpPTaHU3AIMM - UCIONHUTENEH paldoT, CCHUIKM Ha
JOKYMEHTBI, TIOJITBEPKJAIOLINE COTJIaCHe STUX OpraHU3alii Ha y4yacTHE B CO3JaHUH CHUCTEMBI,
WJIH 3aIHUCh, ONPEIEIISIONIYI0 OTBETCTBEHHOTO (3aKa3UUK WM pa3pabOTUHK) 3a MPOBEACHUE ITHX
pabor.

2.5. B paznene «TpeboBaHus K COCTaBy U COAEpPX aHUIO padOT MO MOJATOTOBKE OOBEKTa
aBTOMATH3AllMM K BBOJY CHCTEMbI B JIEHCTBHE)» HEOOXOAMMO IMPUBECTH MEPEYEHb OCHOBHBIX
MEPOIPHUATHA U HMX HCIOJHUTEICH, KOTOphIE CIEAYeT BBIIOJHUTH MPHU MOATOTOBKE OOBEKTa
aBToMatu3aiuu K BBoay MC B nelictBue.

2.6. B cocraB T3 Ha npoektupoBanue MC mnpu Haauyuu yTBEPKIACHHBIX METOIMK
BKJIFOYAIOT MIPUJIOKEHUS, COIEpKAIIIHE:

1) pacuer oxugaeMoii 3pPEeKTUBHOCTU CHUCTEMBI;

2) OLIEHKY HayYHO-TEXHUYECKOTO YPOBHS CHCTEMBI.

[Tpunoxenus BKIto4aroT B coctaB T3 Ha mpoektupoBanue MC nmo corinacoBaHUI0 MEXIy
pa3paboTINKOM U 3aKa3YHKOM CHCTEMBI.

TEXHOJIOI'MM YIIPABJIEHUSA ) KU3HEHHBIM HUKJIOM HHOOPMALIMOHHBIX
CUCTEM

OO0mme cBeeHus 06 00bekTHOM MoAeupoBanuu UC

CymiecTByeT MHOXECTBO TEXHOJOTHH M HHCTPYMEHTAJIBHBIX CPEICTB, C ITOMOIIBIO
KOTOPBIX MOKHO PEaJIM30BaTh B HEKOTOPOM CMBICIIE ONTHMaIbHBIN npoekT MC, HaunHas ¢ sTamna
aHaJlM3a U 3aKaH4YMBasl CO3JaHUEeM MPOrPaMMHOTO KOJa CUCTEMBI. B OONBIIMHCTBE CIy4aeB 3TH
TEXHOJIOTUM TPEABABISAIOT BeChbMa JKECTKHE TpeOoBaHHMsS K Ipoleccy pa3padoTKu H
UCTOJB3YyEeMBIM pecypcaM, a MOIBITKH TpaHC(HOPMUPOBATH HX IOJA KOHKPETHBIE IPOEKTHI
OKa3bIBalOTCS Oe3ycrnelmHbMU. DTH TexHosioruu mnpexacrasieHbl CASE-cpencTtBamMu BepXHEro
ypoBHsl win CASE-cpeacrBamu monHoro xuszHenHoro nukina (upper CASE tools nnu full life-
cycle CASE tools). OHu He MO3BOJIIOT ONTUMHU3UPOBATh JESITEILHOCTh Ha YPOBHE OTAEIbHBIX
DIIEMEHTOB TIPOEKTa, M, KaK CIIEJACTBUE, MHOTHE Pa3pa0dOTYMKH MEpEelnI Ha TaK Ha3bIBa€MbIC
CASE-cpenctBa mmxkuero ypoBast (lower CASE tools). OmHako OHU CTOJIKHYJIHCH C HOBOH
npobaemMoit — npoOIeMoil opraHu3alui B3aUMOJIEHCTBHUS MEXIY pa3iMYHbIMH KOMaHIAaMH,
peanu3yoIIMH TPOEKT.

YunduunpoBaHHblii A3bIK 00bEKTHO-OPHEHTHPOBAHHOI0 MO/ICJINPOBAHUS
YHu(puIupoBaHHBIN S3bIK 00bEKTHO-OpUEHTHPOBAaHHOTO MoaenupoBanus Unified
Modeling Language (UML) sBuics cpeacTBOM JOCTHXKEHHS KOMIIPOMHUCCA MEXIY STHMHU
noaxonamu.  CyliecTByeT  AOCTaTOYHOE  KOJMUYECTBO  HMHCTPYMEHTAIbHBIX  CPEICTB,
noajaepxkupaomux ¢ nomouipto UML JKu3HEHHBI IUKI HHGOPMALMOHHBIX CHUCTEM, W,
onHoBpeMeHHO, UML sBisiercss 10cTaTOYHO TMOKUM ISl HACTPOMKH U MOJIEPKKU CHEIUPUKI

NeSITeIbHOCTH PA3JIMYHBIX KOMaH]] pa3padOTUUKOB.

Coznanne UML nauanoce B oktsiOpe 1994 r., xorga Jxum Pam6o u I'panu byu u3
Rational Software Corporation cranu pabotaTh Hajx oObenuHEeHHEM cBOMX MeTofoB OMT u
Booch. B nacrosiiee Bpemsi koHcopiuyMm monb3oBareneit UML Partners BkimtouaeT B ceOs
Mpe/iCcTaBuTeNed TakUX TpaHIOB MH(OPMAIMOHHBIX TEeXHOJOrWi, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML mnpencraBnsier co00if  0OBEKTHO-OPUEHTUPOBAHHBIN  SI3BIK  MOJICIIMPOBAHUS,
oOaarolui CleayoIMI OCHOBHBIMU XapaKTePUCTHKAMU:

- SIBJISIETCS SI3bIKOM BHU3YaJIbHOTO MOJEIMPOBAHUSA, KOTOPBI OOecreunBaeT pa3paboTKy
penpe3eHTaTUBHBIX MOJENeN ISl OpraHM3alliy B3aHMMOJACHCTBUS 3aKa3uMKa U pa3paboTdyuka
NC, paznuunbix rpymnmn pazpadorunkos UC;

- COICP)KUT MEXaHU3MbI PACIIMPEHUS U CIICIHATN3alMK 0a30BbIX KOHIIETIIUH SI3bIKA.

UML — 310 crangapTHas HOTalMs BU3yalbHOTO MOJAEIMPOBAHUS IPOrPAMMHBIX
cucteM, mpuHsTas koHcopruuymoMm Object Managing Group (OMG) ocenwsto 1997 r., u Ha



CETOIHAIIHUN JIeHb OHA TMOJJIEPKUBACTCS MHOTUMH OOBEKTHO-OpueHTHpoBaHHBIMH CASE-
MIPOJIYKTaMHU.

UML BkiIt0uaeT BHYTPEHHUH HA0Op CPEACTB MOJICIUPOBAHUS, KOTOPBIC CeUac MPUHSATHI
BO MHOTHX METOJaX U CpEeACTBAX MOJCIUPOBAHMS. OTH KOHIENIMH HEOOXOIUMBbI B
OOJIBIIMHCTBE MPUKIAAHBIX 33]1a4, XOTS HE Kaxaas KOHIEHIMS HeoOXoIuMa B KaKIOM 4acTu
Kaxk7oro npuioxenus. [lonp3oBarensim si3pIka Mpe0CTaBICHbI BO3SMOKHOCTH:

- CTPOUTH MOJIETI Ha OCHOBE CPEJCTB siApa, 0€3 UCII0Ib30BaHUS MEXaHU3MOB
paciupeHus 17 O0NBIINHCTBA THITOBBIX MPHIIOKEHUH;

- 100aBIATH MPH HEOOXOAMMOCTH HOBBIC AJIEMEHTHI M YCIIOBHBIE 0003HAYCHHUSI, €CITH OHU
HE BXOIST B AP0, WM CIELHUAIU3UPOBATH KOMIIOHEHTHI, CUCTEMY YCJIOBHBIX 0003HAYCHHIA
(HOTAIUIO) ¥ OTPAaHUYCHUS JJIT KOHKPETHBIX MPEAMETHBIX 00JIaCTe.

S3pik UML
Avemsimg Auarpamma Nuarpamma
SapHanTe Knaccoe COCTOAHWM
MCNOMB30BAHUA
Auarpamma WurerpupoBanHasn Ouarpamma
ARATENBHOCTH uoAesnb CIOXHON nocnepoearens-
cHcTeubl HoCTei
Ouarpamma [Ouarpamma Anarpamma
Koonepaumuum KOMMOHEHTOB paseepTeiBalkA

Pucynok 2.1 - UaTerpupoBanHas MOJIENb CJI0KHOM CUCTEMBbI B HOTaIuu si3bika UML

Crannaptr UML npeanaraer cienyrooumuii Habop Auarpamm Juisi MOJEIHPOBAHUS:
1. auarpaMMbl BapuaHTOB MCIOIb30BaHUs (use case diagrams) — U1sl MOAEITUPOBAHUS
OM3HEC-TIPOIIECCOB OpPTraHU3aIliy U TPeOOBaHUI K CO3/1aBa€MOM CUCTEME);
2 nuarpamMmbl KiaccoB (class diagrams) — st MOJICTTMPOBAHUS CTATUIECKOM CTPYKTYPHI
KJIACCOB CHCTEMBI M CBS3EH MEXy HUMH;
3. muarpammel oBeaeHus cucteMbl (behavior diagrams):
3.1 amarpammebl B3aumoielicTBus (interaction diagrams):
3.1.1 nuarpammsI ocaea0BaTeIbHOCTH (sequence diagrams) u
3.1.2 xoonepatuBHbIe Auarpammbl (collaboration diagrams) — st
MOJICIMPOBAHUS Mpoliecca 00MeHa COOOIEHUSIMH MEXTY 00BEKTaMU;
3.2 nuarpammel cocTostHuH (statechart diagrams) — 111 MoIeTUpOBaHUS
MOBECHHUSI 0OBEKTOB CUCTEMBI IIPU NIEPEX0/i€ U3 OJJHOI'O COCTOSHUS B IPYroe;
3.3 numarpamMMmel gearenbHocTed (activity diagrams) — s MOAEIMPOBAaHUS
MOBEJICHUSI CHUCTEMBl B paMKaxX pPa3IMYHBIX BapHaHTOB HCIOJIB30BAHUS, WU
MO/JICIMPOBAHUS JIEATEILHOCTEH;
4. nuarpamMmsl peanusanuu (implementation diagrams):
4.1 auarpaMMbl KOMIIOHEHTOB (component diagrams) — JiJIsl MOJEJIMPOBAHUS
Mepapxuu KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;
4.2 nuarpammsl pa3zBepTbiBanus (deployment diagrams) — 17151 MOJAEIUPOBAHUS
(bU3NIECKOi apXUTEKTYPHI CHCTEMBI.



JAuarpaMMbl BApHAHTOB HCII0JIb30BAHUA

[lonaTue BapuaHTa HCIONB30BaHM (Use case) BrepBble BBen MBap SIkoOcoH u mpuman
€My TaKyl 3Ha4MMOCTb, YTO B HACTOSIIEEC BpeMs BapUaHT MCIIOJIB30BAHMS IPEBPATHIICS B
OCHOBHOH 3JIEMEHT Pa3pabOTKU U IUIAHUPOBAHUS IIPOEKTA.

BapuanT wucnonb3oBaHus IpEACTaBIseT COOOH  IOCIENOBATENBHOCTh  J€HCTBUI
(TpaH3ak1Mii), BBIIOJIHIEMBIX CHCTEMOHM B OTBET Ha COOBITHE, HWHUIMHUPYEMOE HEKOTOPBIM
BHEIIHUM O0OBEKTOM (AECHCTBYIOLIMM JMIIOM). BapuaHT MCHOIB30BaHUS ONUCHIBAET TUIUYHOE
B3aMMOJCICTBUE MEXKAY II0Jb30BaTEIEeM M CHCTeMOH. B mpocrelimem ciydae BapHaHT
UCIOJIb30BAHUS ONpEAEseTcs B Ipolecce OOCYXIEHHs C IoJb30BaTeneM Tex (QyHKIui,
KOTOpble OH XoTen Obl peanu3oBaTb. Ha sa3sike UML BapuaHT MCIIONB30BaHMS M300paxaroT
CIIEAYIOIINUM 00pazoMm:

BapuaHT MCMNMONb30BaHUA

Pucynok 2.2 - BapuaHT ucnosiab30BaHUs

JeiicTBytomiee nuio (actor) — 3To pojib, KOTOPYIO MOJIB30BATEIb UTPAET IO OTHOIICHUIO
K cucreme. J[edCTByIOIHE JHIIAa TPEACTABISIOT CO00 POIIH, @ He KOHKPETHBIX JFOICH HITH
HauMeHoBaHMsl paboT. HecMoTps Ha TO, UTO HA JUarpaMmax BapHaHTOB UCIOJb30BaHUS OHU
M300pakaroTCs B BUJIE CTHIIM30BAaHHBIX YETIOBEUECKUX (PUTYPOK, ACHCTBYIOIIEE JTUIIO0 MOXKET
Takke OBITh BHEIIHEHW CUCTEMOM, KOTOPOH HEoOXoauMa HeKoTopas HHPOpMAIus OT JaHHOU
cucreMsl. [Ioka3piBaTh Ha qUarpaMMe JEHCTBYIOIINX JIMIL CJIEAYET TOJIBKO B TOM Cllydae, Korja
UM JIEUCTBUTEIBLHO HEOOXO UMbl HEKOTOPBIE BapHaHThI Hcnob3oBanus. Ha s3pike UML
JIEHCTBYIOIIME JIUI[A TPEJICTABISIOT B BUIE QUTYD:

Pucynok 2.3 - JleficTByro1iee auiio (akTep)

JleiicTByrole TUIA IEISATCS Ha TPU OCHOBHBIX THIA:

- MIOJIb30BATENIH;

- CHCTEMBEI,

- IpyTU€ CUCTEMBI, B3aUMOJICHCTBYIOIINE C TaHHOII;

- BpeMs.

Bpems ctaHoBUTCS AEMCTBYIOLINM JIMIIOM, €CJIM OT HETO 3aBUCHUT 3aIlyCK KaKUX-TH00
COOBLITHH B CHCTEME.

CBs31 MekAy BApHAHTAMH HCIOJIL30BAHMSA U 1eHCTBYIOIMMH JTHLAMHU
B sa3sike  UML Ha jgmarpamMmmMax BapHaHTOB MCIOJIB30BaHUS IOJAECPKUBAECTCS
HECKOJIBKO TUIIOB CBSI3€H MEX]y 3JIEMEHTaMHU JrarpaMmbl. ITO CBSI3U KOMMYHUKALIUN
(communication), Bxmtouenus (include), pacuupenus (extend) u o6o6menus (generalization).
CBs13b KOMMYHUKAIIMHM — 3TO CBSI3b MEXJY BaApPHAHTOM HCIOJB30BaHUS U JEHCTBYIOIIUM
muioM. Ha saspike UML cBsi3M KOMMYHHKaIMM MTOKa3bIBAIOT C IOMOILBIO OJHOHAIPABIECHHON
acconuaryuu (CIUIONTHON JTUHUN ).

Odopmute Kpeaut
1 v AnA knuenta banka

Knuent Banka



Pucynok 2.4 - [Ipumep cBsI3u KOMMYHUKAIMH

CBs13b BKJIIOUEHUS IPUMEHSETCS B TE€X CHUTyalHUsX, KOTJa HMEeTCs KaKOW-InOo
(GparMeHT NOBEJECHUS CUCTEMbI, KOTOPBIH HoBTOpsieTCs 0oJiee YeM B OJHOM BapUaHTE CBs3eH
ucnosyib3oBanus. C NOMOUIbIO TaKUX 00BIYHO MOJETUPYIOT MHOTOKPATHO

UCIOJIb3YEMYIO (PYHKIIMOHATBHOCTD.

CBsi3b pacuIMpeHus MPUMEHSIETCS PU ONMMCAHUU U3MEHEHH B HOPMaJIbHOM TOBEACHUU
cuctembl. OHa MO3BOJIET BApUAHTY UCIIOJIB30BAHMS TOJIBKO MPU HEOOXOAMMOCTH UCIOIB30BATh
(yHKIIMOHATIbHBIE BO3MOXKHOCTH JIPYTOTO.

<<extend>>

B —
Y CHATbL AeHbIn
co cyera
~
~
~

s >
<<include>> AyTeHTuchuuMpoBath

KnueHra

BbINnonHuTh
yCKOpeHHoe
CHATHE AeHer

Pucynok 2.5 - IIpumep cBsi3U BKIIIOUEHUS U PACIIUPEHUS

C nomoribto cBsi3U 000011IEHUS TTOKA3bIBAIOT, YTO Y HECKOJIBKUX JIEHCTBYIOIINX JIUL
UMEIOTCS OOLINE YEPTHI.
Cnyxawwin %
N\

Cnyxawmn % Cnyxawwi BpemeHHbIN %
€ novyacoeomn Ha oknage cnyxawmm

onnaromn
Pucynok 2.6 - [Ipumep cBsi3u 00001IeHHS

JAuarpammbl B3aumoaeiicTeus (interaction diagrams)

Juarpammbl  B3auMmogneilicTBusg  (interaction  diagrams)  ONMCHIBAIOT — MOBEJICHUE
B3aMMOJICHCTBYIOIIMX Ipynn o0bekToB. Kak nmpaBuiio, ruarpamMma B3aMMOAEHCTBHUS OXBAThIBAET
MOBE/ICHNE 0OBEKTOB B paMKax TOJIbKO OJIHOTO BapHaHTa MCIoib3oBaHus. Ha Takoil nuarpamMme
oTtoOpakaercs psJl 00bEKTOB U T€ COOOIIEHUS, KOTOPBIMU OHM OOMEHUBAIOTCS MEX]Ty COOOM.

Coobmienne (message) — 3TO CPEACTBO, C MOMOIIBI0O KOTOPOTO OOBEKT-OTIPABUTEIH
3arpalnBaeT y 00beKTa MojryyaTessi BHIIOJHEHHUE OHOM U3 €ro onepanui.

Nudopmanmonnoe (informative) coobmenne — 3To cooOiieHne, cHabkaroIee 00bheKT-
noJry4yaresib HeKOTOpoil nHpopMalel 11 OOHOBJIEHUS €r0 COCTOSHUS.

Coobmenue-3anpoc (interrogative) — »3To cooOlieHue, 3ampalivBaioiee BbIIAUY
HEKOTOpOil nHpopMauu 06 0ObeKTe-IoTydaTee.

NmnepaTtusHoe (imperative) cooOlieHne — 3To cooOlIeHne, 3anpammpalnee y 00beKTa-
MOJTyYaTessl BHIIOJIHEHUE HEKOTOPBIX JAeHCTBUI.

CymecTByeT ABa BUAA IUArpaMM B3aUMOJICHCTBHS: IUArpaMMbl TOCIEI0BATEIBHOCTH
(sequence diagrams) u KoornepaTuBHbIe Auarpammsl (collaboration diagrams).

JAunarpamma nocJienoBareJibHOCTH (sequence diagrams)
I[I/IaI‘paMMa MMOoCJICAOBATCIIBHOCTU OTPAXKACT IMOTOK CO6LITHﬁ, OpOUCXOAAIINX B paMKax
BapuaHTa UCIIOJIb30BaHU.
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Pucynok 2.7 - IIpumep nquarpammsl IOCIEA0BATEIBHOCTU

Bee neilictByromme nuna mnokasaHbl B BepxHeW dacTM auarpammbsl.  CTpenku
COOTBETCTBYIOT COOOIICHUSM, MEPEAaBAEMBbIM MEXAY NEHCTBYIOIIUM JUIIOM U OOBEKTOM WIIH
MeX1y 0ObEKTaMH ISl BBIOJIHEHUS TpeOyeMbIX (pyHKIUHI.

Ha nuarpamme mocienoBaTenbHOCTH 00BEKT H300pakaeTcs B BUAE MPSMOYTOJIbHUKA, OT
KOTOPOTO BHU3 MPOBEJCHA MyHKTUPHAS BEPTHKAIbHAS JIMHUSA. DTa JIMHUS HA3bIBACTCS JTMHHUEH
xu3Hu (lifeline) o6bexTa. OHa mpencraBisieT coO0il (PpparMeHT >KU3HEHHOIO IMKJIa 00OBEKTa B
MPOLECCE B3aUMOJICHCTBHS.

Kaxnoe coobuieHne mpeacTaBiseTcss B BHIE CTPEIKH MEXAY JHUHUAMHU SKU3HU JIBYX
00bekTOB. COoOOIIeHNUs MOSBIAIOTCS B TOM TOPSJIKE, KaK OHM MOKa3aHbl HA CTPAaHUIE CBEPXY
BHU3. Kaxmoe cooOmieHue momedaeTcs Kak MHUHHMYM HMeHeM cooOmenus. [Ipu sxemaHum
MOXKHO J00aBUTh TaK)K€ ApPryMEHThl M HEKOTOPYIO YIpPaBISIONIyl0 HH(popmanuio. MoHO
mokaszath camojeserupoBanue (self-delegation) — cooOmierre, KOTOpoe OOBEKT IMOCHLTAET
camoMy ceOe, IIPH 3TOM CTpeJIKa COOOLICHHUs yKa3bIBaeT Ha TY JK€ CAMYIO JIMHUIO JKU3HU.

Juarpamma koonieparuu (collaboration diagram)

Juarpammbl Koomnepanuu OTOOpakaroT MOTOK COOBITUN uepe3 KOHKPETHBIH ClIEHapHid
BapHaHTa UCIOJb30BAHUS, YIOPAAOUYEHBI IO BPEMEHH, a KOONEpAaTHUBHBIE AHAarpaMMbl OOJIbIIIE
BHHUMAaHUS 3a0CTPSAIOT Ha CBA3SIX MEXK1Yy OObEKTaMH.

Ha nmuarpamme kxoomepanuu IMpeacTaBieHa BCs Ta MH(OpMaius, KOTopas €CTb U Ha
Juarpamme 1ocjieJ0BaTeIbHOCTH, HO KOONIEpAaTUBHAS AMAarpaMmMa Mo-IpyroMy OIKCHIBAET



MOTOK COOBITHH. M3 Hee jierde MOHSATH CBSI3M MEXKAY OOBEKTaMH, OJHAKO, TPYIHEE YSICHHUTH
[IOCJIENOBATEILHOCTh COOBITHH.

Ha xoomeparuBHOW auarpamMMe Tak e, KaKk M Ha Juarpamme IOCJIeI0BaTeIbHOCTH,
CTpEJKH O0003HAYAIOT COOOMIECHUS, OOMEH KOTOPBIMH OCYIIECTBIISETCA B paMKax JaHHOIO
BapHaHTa MCIIOJIb30BaHKs. VX BpeMEHHAs MMOCIICI0BATEILHOCTD YKa3bIBACTCS MyTEM HyMEpaluu
COOOILIEHUH.

2:Cumurate Ne kaprs!
—_—

1: NpuUHATE KapTy m

— | MpuemHuk Kaccogsbit
% Kapry annapar
MBan”: Krinent

18: HYTE KapTy
5: Beoa RIN-kopa (1234) AN e
17: Buigafe (20 py6.)

| Ynpagnenue ATM I

Pucynok 2.8 - [Ipumep quarpammsl Koonepanuu

JAuarpammsbl kjaaccoB. O0mme cBegeHust

JmarpamMmma KJaccoB OMpeAeNsieT THIBI KJIacCOB CHCTEMBI M Pa3UYHOTO poja
CTaTUYECKHE CBSI3M, KOTOpBIE CYIIECTBYIOT MeXay HuUMH. Ha mgumarpaMMax —KiaccoB
M300pakaloTCsl TakKe aTrpuOyThl KJIaCCOB, OIEpalMU KJIACCOB M OTPAHWYCHHS, KOTOpHIE
HaKJIaJIbIBAIOTCS HA CBSA3M MEX[Y KJIaccaMu.

Huarpamma kimaccoB UML - 3710 rpad, y3aamMu KOTOpPOTo SIBISIOTCS 3JIEMEHTHI
CTaTMYECKON CTPYKTYpbl NpoekTa (Kjacchl, UHTEPQEIChl), a JyraMd - OTHOILUEHUS MEXKIY
y3J1laMH (accolualyy, Hacjael0BaHue, 3aBUCUMOCTH).

Ha nuarpamme Kki1accoB H300pakaroTcs CIEeIYIOIINE 3JIEMEHTHI:

- [Taker (package) - HaOOp AI€MEHTOB MOJIEINH, JIOTHUECKU CBA3AHHBIX MEXIY COOOI;

- Knnacc (class) - onucanue o01ux cBONCTB IPYIIIbI CXOIHBIX O0BEKTOB;

- Unrepoeiic (interface) - aOcTpakTHBIN Kjacc, 3aJaloluil HAbOp omepanuid, KOTopble
00BEKT MPOM3BOJBHOIO KJlacca, CBA3AHHOIO C JAaHHBIM MHTepdercoM, MpeaocTaBiseT ApyruM
0o0BEKTaM.

Kaacc

Knacc - 1o rpynma cymuocTe# (00beKTOB), 00J1aJar0IUX CXOAHBIMU CBOWCTBAMH, a
MMEHHO, JaHHBIMH U NoBeJieHueM. OTIeNbHBIN MpeCTaBUTENh HEKOTOPOTO KJIacCa Ha3bIBAETCS
00BEKTOM KJIacca WA MPOCTO 0OBEKTOM.

[Tox moBenennem o6wekta B UML moHuMAaroTcs J1r00bIe MpaBuiia B3auMOICHCTBUS
00BEKTa C BHEIIHUM MUPOM H C JAHHBIMU CaMOTO 00OBEKTA.

Ha nuarpammax kiacc n3obpaxaercs B BUJI€ IPSIMOYTOJIbHUKA CO CIUIOIIHOM rpaHUIIeH,
pa3ieIeHHOTO TOPU30HTATBHBIMU JIMHUSIMU Ha 3 CEKIIUU:

- BepxHsist cexius (CeKIUs IMEHH) COJEPKUT UM KJlacca U Ipyrue ooIue CBoicTBa (B
YaCTHOCTH, CTEPEOTH).

- B cpenneil cekiuu coaepKUTCS CIIUCOK aTpuOyTOB

- B HuxkHeH - ciicok onepanuii Kiiacca, OTpa)karolluX ero NoBeJaeHue (1encTBus,
BBITIOJTHSIEMBIE KJIACCOM).

Jrobas u3 cexmuii aTpuOyTOB M OTIEpaIMii MOKET HEe M300paXkaThes (a Takxke o0e cpasy).
i OTCYTCTBYIOLIEH CEKIMM HE HYKHO PHCOBATh PAa3JICTUTEIBbHYIO JUHUI0O W KaK-1u0o
YKa3bIBaTh HA HAJIMYME WJIM OTCYTCTBHUE JIEMEHTOB B HEW.



Ha ycMmoTpeHue KOHKpETHOM peanu3ai MOryT ObITh BBEJCHBI IOTIOJHUTEIIbHBIE
CeKIIMH, Hanpumep, uckiaroueHus (Exceptions).

<<Entity>>
Card Reader <<Boundary>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer )
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1 B
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.114 Provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer] + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Verify Funds() : integer

Pucynok 2.9 - [Ipumep nquarpammbl KJ1accoB

CTCpCOTI/Il'lbI KJIacCCoOB
CTepeOTI/IHI)I KJI1aCCOB — 3TO MCXAaHHM3M, IIO3BOJISIONIHI PasaCATh KiIaCChl HA KaTCTrOpUH.

B s3sike UML onipenenieHbl TpU OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

- Boundary (rpanuma);

- Entity (cymrHocTs);

- Control (ymipaBnenue).

I'pannuHBIE KIACCHI

I'pannunbiMu kmaccamu (boundary classes) Ha3bIBalOTCS TaKHe KIACCHI, KOTOPHIE
pacToyIOKEHbl HAa TPAHMIIE CHCTEMBI M BCEH OKpYXKArOIMIeH cpeabl. ITO IKpaHHBIE (OPMBEI,
oTueThl, MHTep(deNChl ¢ anmaparypoil (Takoi Kak MPUHTEPHI WM CKaHepbl) U MHTEpPQEHCH ¢
JIPYTHUMH CUCTEMAMH.

UroObl HAWTH TpaHWUYHBIE KIACChl, HAJIO0 HCCIENOBaTh JUarpaMMbl BapHaHTOB
ucnonb3oBaHusa. Kaxaomy B3aMMOJEHCTBHIO MEXIy ICHCTBYIOIIMM JIMIIOM M BapHaHTOM
MCIOJIb30BaHUs JIOJKEH COOTBETCTBOBATH, 1O KpaiiHeW Mepe, ONH IpaHuYHbIN Kiacc. IMeHHO
TaKOH KJIacC MO3BOJISIET JEHCTBYIONIEMY JTUIYy B3aUMOJICHCTBOBATh C CUCTEMOM.

Knacepi-cymnocTu

Krnaccer-cynaoct (entity classes) coaepxat xpanumyro uHbopmaiuo. OHU HUMEIOT
HaumOoJblllee 3HAYCHHUE MM TOJIB30BATENs, U MOTOMY B WX Ha3BaHHUSAX YacTO HUCIHOIB3YIOT
TEPMUHBI U3 TIpeIMeTHOM 00macTr. OOBIYHO JUTS KaKI0TO KJIacca-CyNTHOCTH CO3Al0T TaOJIHIY B
0a3e NaHHBIX.

Ynpasasironiue KJIaccol

VYpasnsromue kiacchl (control classes) oTBe4aroT 3a KOOpAMHALUIO ACHCTBUM APYTUX
kiaccoB. OOBIYHO y KaXXJIOTO BapUaHTa WCIOJIb30BAHUS WMEETCS OIMH YIPAaBISIONIUMN Kiace,
KOHTPOJIMPYIOIINH  TIOCIIEIOBATEIPHOCTh  COOBITHI  3TOrO0  BapuWaHTa  HCIIOJIb30BaHUS.
VYrpaBnstomuii KJacc OTBEYaeT 3a KOOPJAWHAIIMIO, HO caM HE HeceT B cebe HUKAKOM
(YHKIITMOHATTBHOCTH, TaK KaK OCTalbHBIC KIACChl HE TMOCBUIAIOT €My OOIBIIOro KOJIHYECTBA
coobmieHuit. BMecTo 3TOro oH caM MOCHUIAET MHOXECTBO COOOIICHUN. YTPaBISIONIUI Kiace
MPOCTO ACJIETUPYET OTBETCTBEHHOCTh APYTMM KjlaccaMm, IO ATOW MPUYHUHE €r0 YacTO Ha3hIBAIOT
KJIACCOM-MEHEIKEPOM.



B cucreme morytr ObITh W Jpyrue yNpaBisIONIME KJIacchl, OOLIUE IS HECKOJIbKHX
BapHaHTOB HCIONb30BaHus. Hampumep, moxeT ObITh Kiacc SecurityManager (MeHemxep
0€30MMacHOCTH), OTBEYAIOIIMKA 3a KOHTPOJb COOBITHH, CBSi3aHHBIX C Oe3zomacHocThio. Kiace
TransactionManager (MeHemXEep TpaH3aKIMi) 3aHUMAaeTCsd KOOPAMHAIIMEH COOOIICHHH,
OTHOCSIIIUXCS K TPaH3aKIUsAM ¢ 0a30i TaHHBIX. MOryT ObITh U IpYrue MEHEIKEPhI Ui pabOThI
C APYTMMHU 3JEMEHTaMHU (PYHKIIMOHUPOBAHUSA CHCTEMbI, TAKUMH KaK pa3/ielieHUE DPECypcoB,
pacmpeeneHHas 00padoTKa JaHHBIX WM 00paboTKa OITHOOK.

[ToMuMO YIIOMSHYTBHIX BBINIE CTEPEOTUIIOB MOXHO CO3/1aBaTh U CBOM COOCTBEHHEIE.

ATpuOYyTBI

ATpubyr — 3TO 37€MEHT HMH(OpMaIMM, CBA3aHHBIH C KiIaccoM. ATpUOYTBl XpaHST
MHKAICYJIMPOBaHHbIE JaHHBIE KJlacca.

Tak xak aTpuOyThI coJlepKaTcst BHYTPH KJIacca, OHU CKPBITHI OT APYTHX KJIAaccoB. B cBs3m
C 3TUM MOJXKET IOHAJOOMThCA YKa3aTh, KaKWe KJIAcChl MMEIOT IpPaBO 4YUTaTb U H3MEHATh
aTpuOyThl. DTO CBOMCTBO Ha3bIBaeTCS BUIMMOCTBIO aTpubyTa (attribute visibility).

VY arpubyra MOKHO OIPENENIUTh YEThIPE BO3MOXKHBIX 3HAUEHUS 3TOrO Mapamerpa:

- Public (0oOmmii, OTKpBITHINA). DTO 3HAYCHHE BHIUMOCTH MPEAIONAraeT, 4ro aTpuoyT
OyzeT BHIIEH BCEMHU OCTAJIBbHBIMHU Kilaccamu. JII000# Ki1acc MOKET MPOCMOTPETh WM H3MEHUTh
3HadyeHue atpubyra. B coorBercTBuu ¢ HoTanueir UML obumemy arpulyTy npeamecTByeT 3HaK
«+».

- Private (3akpbIThili, cekpeTHbIi). COOTBETCTBYIOIMH aTpuOyT HE BHJIEH HHUKAKUM
JPYTUM KJIACCOM. 3aKpBITHIH aTpuOyT 0003HAYAETCsI 3HAKOM « — » B COOTBETCTBHH C HOTAILIUEH
UML.

- Protected (3amumiennslit). Takoil aTpuOyT 1OCTYNEH TOJIBKO CAMOMY KJIACCy M €ro
noroMkaMm. Horauus UML 11 3amuiieHHoro arpudyra — 3T0 3HaK « # ».

- Package or Implementation (maketnsriit). [Ipeamnonaraer, 4To JaHHBIA aTPUOYT SABISETCS
O0IIMM, HO TOJNBKO B Ipeesax ero rnakera. ITOT THUIl BUJUMOCTH He 00O3HA4YaeTCs HUKAKUM
CTIeMATBHBIM 3HAYKOM.

B o6mmem ciyuae, aTpuOyThl pEKOMEH]IyeTCs 1e1aTh 3aKPhITHIMU HITH 3aILUIIEHHBIMU.
3TO NMO3BOJISET JTydllle KOHTPOJIUPOBATh CaM aTpuOyT U KOJI.

C moMOmIbI0 3aKPBITOCTH WM 3allMIICHHOCTH yIaeTcs HM30eXaTh CUTYyaIluH, KOT/a
3Ha4YeHHe aTpuOyTa U3MEHSeTCS BCEMH KilaccaMHU CHCTeMbl. BMecTo 3TOro joruka U3MEeHEHUs
aTpubyTa OyJeT 3aKII04YeHa B TOM K€ KJIacCe, YTO U caM 3TOT aTpuOyT. 3ajaBaeMble apaMeTpbl
BUJIMMOCTH MOBIIUSIOT HAa TEHEPUPYEMBIH KO/I.

Onepaunu

Onepanuu peain3yroT CBA3aHHOE C KJ1accoM MoBeaeHue. Onepalius BKIIOYAeT TpU
YacTH — UMsI, MapaMETPhI U THUI BO3BPAIIAEMOIr0 3HAYCHHS.

[TapameTpsl — 9TO aprymMeHThbl, MOJydaeMble oONepamuesl «Ha Bxoae». Tun
BO3BpAIlla€MOTr0 3HAYEHUSI OTHOCUTCS K PE3YJbTaTy NECHCTBUS ONEpPaLIHH.

Ha pmarpamme KinaccoB MOKHO IIOKa3blBaTh Kak MMEHa oOlepanuid, Tak U HMeEHa
oTiepalvii BMECTE C UX MapamMeTpaMH ¥ THUIIOM BO3BpaIiaeMoro 3HaueHusl. YToObl YMEHBIINUTH
3arpy’KeHHOCTb IMarpaMMbl, TI0JIE3HO OBIBAE€T HAa HEKOTOPHIX U3 HUX IMOKA3bIBaTh TOJHKO NMEHA
onepalnii, a Ha APYruX UX MOJHYIO CUTHATYPY.

B s3b1ke UML onepanuu uMEIOT CAEAYIOLIYIO0 HOTALUIO:

Nmsa Omnepanuu  (apryMeHT: THI JaHHBIX apryMeHTa, apryMEHT2:THUIl JaHHbBIX
apryMeHTa2,...): TUI BO3BPaIllaéMOr0 3HAYCHUS

Crenyer pacCMOTPETh YEThIPE Pa3INYHBIX TUIIA OTIEPALIHIA:

- Onepanuu peanuzaiui;

- Onepanuu yrnpaBieHus;

- Onepanuu q0CTymna;

- BecrioMorarenbHbIE Onepanui.



Onepanum peanuzanuu

Omnepanuu  peanu3anuu (implementor operations) peanu3yiOT HEKOTOpbIe OH3HEC-
¢ynkuu. Takue onepany MOXHO HAlTH, UCCIEAYs TUarpaMMbl B3auMoAeHCTBuUS. J[narpaMmel
9TOro THIa (POKYCHUPYIOTCS Ha OM3HEC-(PYHKIMSIX, U KaXKI0€ COOOLICHUE THarpaMMBbl, CKOpee
BCET0, MOXKHO COOTHECTH C OTepaIiell peaan3ainy.

Kaxnas onepanms peanu3andu  JODKHa  OBITH  JIETKO — HPOCIEXHBaeMa 10
COOTBETCTBYIOUIETO TPEOOBAaHMA. DTO JOCTHUTaeTCs Ha PA3IMYHBIX OSTarnax MOJEIUPOBAHUS.
Omeparyst BEIBOAUTCS U3 COOOIICHUS HA AWArpaMMe B3auMOJCUCTBHS, COOOIICHNST UCXOT U3
NOJPOOHOTO ONMHUCAHUSI IIOTOKA COOBITHH, KOTOPBIM CO3/MAeTcsi Ha OCHOBE BapHaHTa
UCIIOJIb30BAHUS, a MOCIEIHUN — Ha OCHOBE TpeOoBaHWH. BO3MOXKHOCTH MPOCIEIUTH BCIO ITY
LIETIOYKY IO3BOJISIET TapaHTUPOBATh, YTO KaXJI0€ TpeOoBaHUE OyIeT peanr30BaHO B KOje, a
KaX]IbIi (parMeHT KoJia peain3yeT Kakoe-To0 TpeOOBaHHUE.

Onepauuu ynpapjieHus
Ornepanuu yrmpaBieHus: (manager operations) yIpaBJISIFOT CO3JaHHUEM U YHUUTOXXCHUEM
00BEKTOB. B 3Ty KaTeropuio nonanarT KOHCTPYKTOPBI U JECTPYKTOPHI KIIACCOB.

Omnepanum gocryna

ATpuOyTBHl OOBIYHO OBIBAIOT 3aKPBHITHIMH WJIM 3alUIIEHHBIMH. Te€M He MeHee, IpYrue
KJIACChl MHOT/A JOJKHBI MPOCMATPUBATh WM M3MEHATh UX 3HaueHus. i 3TOro CymecTByIOT
omeparu goctymna (access operations). Takoil mOAX0oA JJaeT BO3MOXKHOCTh O€301aCHO
WHKAICYJIMPOBaTh aTpUOYTHl BHYTPH KJIacca, 3allUTHB HMX OT JPYTUX KIJIACCOB, HO BCE XK€
MO3BOJISIET OCYLIECTBUTh K HHMM KOHTpoJupyeMbld noctyn. Co3manue onepauuid Get um Set
(moMy4eHus U U3MEHEHUS 3HaUCHUS) [T KQXKI0T0O aTpudyTa Kiacca sSBISETCS CTaHIapTOM.

BcnomoraresibHbIe onepanuu

BcenomoratensHbiMu (helper operations) Ha3bIBalOTCs Takue OIepalnuy Kiacca, KOTOpble
HGO6XOZ[I/IMI>I €My U1 BBIIIOJIHCHUA €T0 OTB@TCTBGHHOCTCﬁ, HO O KOTOPBIX APYIyUe€ KJIIACCbhl HE
JIOJKHBI HUYETO 3HaTh. DTO 3aKPBITHIE U 3alllMIIEHHbIE ONEpaIliy Kilacca.

YroObl HAEHTU(UIIMPOBATH ONEPALIMH, BBITIOIHUTE CAEYIOIUE 1eHCTBUA:

W3yuute nuarpaMMbl MOCJIEIOBAaTEILHOCTH M KOONEpPAaTHBHBIE AuMarpamMmbl. bosbimas
yacTh COOOIIEHMH Ha 3TUX Juarpammax sBJsieTcs olepalusMu peanusauuu. PeduiekcuBHbIe
cooO11eHus1 Oy1yT BCIIOMOTATEIbHBIMU OIEPALIUSIMH.

PaccmotpuTe ynpasnstomue onepanuu. Moxer notpedoBarbes 100aBUTh KOHCTPYKTOPHI
U IECTPYKTOPHL.

PaccmotpuTe onepanuu qocryna. s kaxaoro arpulyra Kiacca, ¢ KOTOPhIM JOJIKHBI
OyayT paboTarh Ipyrue KJiacchl, Hao co3aaTh onepanun Get u Set.

():3: )/

CBs3b mpeCTaBiIseT cO0ON CEMaHTUYECKYIO B3aMMOCBSI3b MEXIy Kiaccamu. OHa maer
KJIAaCCy BO3MOXXHOCTh Y3HaBaTh 00 aTpuOyTax, omepanusx W CBA3sSX Apyroro kiacca. MHbiMu
CIOBaMHM, dYTOOBI OJWH KJIACC MOT TIOCJIaTh COOOIIEHHME JIpyroMy Ha Jauarpamme
MOCJIEIOBATEILHOCTH WJIM KOOTEPAaTUBHON JMarpamMme, MEXIy HUMHU JOJKHA CYIIECTBOBAThH
CBS3b.

CyIIecTBYIOT 4YeThIpE THIIA CBS3€H, KOTOPHIE MOTYT OBITh YCTAHOBJIEHBI MEXIY
KJIaCCaMHM: aCCOIUAIINH, 3aBUCUMOCTH, arperai 1 0000IeHuns.

Acconuanuu
Accommanus (association) — 3ToO ceMaHTHYecKas CBsI3b MEXKAY KiaccaMu. VX pucyrot Ha
JuarpamMme KJ1acCoB B BUE OOBIKHOBEHHOW JTMHUH.



NewClass NewClass?2

Pucynok 2.10 - CBs3p acconuanus

Acconmanuu  MOryr  ObIThb  JIByHAllpaBJICHHBIMH, Kak B  IpuMepe, WU
onHoHarpasiaeHHbIMU. Ha sa3pike UML nByHanpaBiieHHBIE acCOLMAlMU PUCYIOT B BUJE IIPOCTOM
JTMHUK O3 CTPEJIOK WM CO CTpesIKaMu ¢ 00enx ee cTopoH. Ha oHOHanpaBieHHONW accoluanuu
1300paXKaroT TOJIBKO OJHY CTPEJIKY, HOKA3bIBAIOLIYIO €€ HAaIlPABJICHUE.

Hampasienue accolManuu MOXHO OIIPENEIINT, n3yvas JarpaMMbl
[I0CJIEIOBATENbHOCTH M KOOIEpaTHBHbIE Juarpammbl. Ecim  Bce cooOlieHuss Ha HUX
OTIPABIIAOTCSA TOJBKO OJHUM KJIACCOM M INPHUHHUMAIOTCSA TOJIBKO JIPYIrMM KJIACCOM, HO HE
HA000pOT, MEXAY 3TUMH KJIaccaMi UMEeT MECTO OJHOHANpaBieHHas CBs3b. Eciau xoTs Obl 0J1HO
COOOIIIEHNE OTIPABIIAETCSA B 0OPATHYIO CTOPOHY, ACCOLUALNS TOJDKHA OBITh JBYHAIIPABICHHOM.

Acconmanuu MOTyT OBITH pediekcuBHBIMH. PedrexcuBHas acconuanus mpernoiaraer,
YTO OAMH FK3EMIUIAP KJIacca B3aUMOJIEHCTBYET ¢ APYTUMH SK3eMILISIpaMH 3TOTO e Kiacca.

3aBuUCHMOCTH

Cas3u 3aBucumoctu (dependency) Takke OTpakalOT CBSI3b MEXKIY KilaccaMu, HO OHHU
BCEraa OHHOHaHpaBJIeHI)I U IIOKa3bIBAKOT, YTO OJHUH KJIaCC 3aBUCUT OT OHpCI[GJICHPIfI, CICIIAaHHBIX
B npyrom. Hampumep, kinacc A ucnonszyeT Metobl kiacca B. Torna npu n3menenuu knacca B
HE0OXO0IMMO MPOU3BECTH COOTBETCTBYIOIINE U3MEHECHHUS B Kilacce A.

3aBUCHUMOCTh HM300pa)kaeTcsi MYHKTUPHOW JUHHUEH, TPOBEICHHON MEXIy BYyMS
3JICMCHTAMHU I[I/IarpaMMBI, U CHHUTACTCA, UTO JJIEMCHT, HpHBHSaHHLIﬁ K KOHHy CTpCJ'IKI/I, 3aBUCUT
OT 2JIEMEHTA, IPUBA3AHHOIO K HA4YAJIy 3TOM CTPEJIKH.

NewClass NewClass?2

Pucynok 2.11 - CBs13b 3aBUCUMOCTB

HpI/I TeHepallu KoJa Ui 3TUX KJIACCOB K HUM HE 6y,Z[YT )106aBJ'IHTBC5{ HOBBIC anI/I6YTBI.
O,Z[HaKO, 6yllyT CO3aHbI CHCLII/I(I)I/I‘-ICCKI/IG AJIA A3bIKa OIICPAaTOPHI, HCO6XO,[[I/IMBIC IJId TIOAACPIKKHU
CBs3U.

Arperanuu

Arperamuu (aggregations) TpeACTaBISIOT co0o0il Ooiiee TeCHYI0 (GOpMy acCOIHAIIHH.
Arperarusi — 3TO CBsI3b MEX]Y IENBIM U €ro 4acThio. Hampumep, y Bac MOXeT OBITh Kiacc
ABTOoMOOUIB, a Takke Kkiaccel Jlpurartenb, IIOKpBIIKM W KJIAacChl s JIPYTHX YacTei
aBTomMoOmIA. B pesynbrare o0BekT kiacca ABTOMOOWIb OyIeT COCTOSTh U3 OO0BEKTa Kiacca
JIBurarensb, 4eTbipex 00beKTOB [TOKpBIIEK U T. . Arperaiuu BU3yaqu3upyloT B BUIC JTUHUH C
POMOUKOM Y KJlacca, SBISFOIIETOCS 1ETbIM:

Whole Part




Pucynok 2.12 - CBs3p arperanus

B nomonnenmne x mpocroii arperaumu UML BBoauT Ooniee CHIIBHYIO Pa3HOBHIHOCTH
arperaliy, Ha3blBaeMyro Kommosuieid. CorfmacHO KOMIIO3UIIUHM, OOBEKT-4acTh MOXKET
IIPUHAJIEKATH TOJBKO €IMHCTBEHHOMY LIEIIOMY, U, KDOME TOT'0, KaK ITPaBUJIO, )KU3HEHHBIHN LIUKII
qacTeil coBIaJaeT ¢ LMKJIOM LI€J0ro: OHU JKUBYT U YMHUPAIOT BMecTe ¢ HUM. Jlroboe ynanenue
LIEJIOr0 PACIIPOCTPAHSAECTCS HA €r0 YacTH.

Takoe KackagHOE YAAJIEHUE HEPEOKO pPACCMAaTPUBACTC KaK YacTh ONPEICIICHUS
arperanuy, OJHAKO OHO BCEIr/a IOAPa3yMEBACTCA B TOM CIy4ae, KOIa MHOXKECTBEHHOCTb POJIU
coctaBiseT 1..1; Hampumep, ecau HeoOxoauMmo ynanuTh KiueHTa, TO 3TO ynaleHue I0JIKHO
pacnpocTpaHUTbCs U Ha 3akassbl (4, B CBOIO ouepelib, Ha CTpOKH 3aKasa).

006061menus (HacienoBanue)

O6o0061eHne (HacIeq0BaHNE) - ITO OTHOLICHUE TUIIA 00IIee-4aCTHOE MEXK/Ty FIIeMEHTaMU
mozenu. C momMomibio 00o0meHnii (generalization) MOKa3bpIBAlOT CBSI3U HACICAOBAHUS MEXKTY
JIBYMSI KJTaCCaMH.

BubanoTesHu noRs30aTeNs
Hus
Apec
Tenedow
PerMCTpalponstif HONED
Pervcrpaus ()
Ormera pervcrpaum ()
£
[ |
Suratens Suratess ¢ NPasoM BuHOCA
Mprem & wraresm INEMEHTH BPEMBHHOND NOAI0SHNS
MaXCHMANEHOR BPEMS NORSI0ZHNS
X
JA
|
Corpymynx Gnbmoren Cryest
Oren Qaxynsrer
Tenedox oTena [lovalwi apec

Pucynok 2.13 - [Ipumep cBs3M Hacie10BaHUE

BoabmMHCTBO 00BEKTHO-OPHUEHTUPOBAHHBIX SI3BIKOB HEMOCPEICTBEHHO MOICPKUBAIOT
KOHLENIUI0 HacienoBaHus. OHa TMO3BOJSET OJHOMY KJAacCy HacleloBaTh BCE AaTpUOYTHI,
orepaiuu U cBs3u apyroro. HacinenoBanue makeToB O3HA4aeT, YTO B MaKeTe-HACIEAHHUKE BCE
CYIIHOCTH TMaKeTa-npenka OyayT BHJIHBI T1OJ CBOMMH COOCTBEHHBIMH HWMEHaMH (T.€.
MPOCTPaHCTBA UMEH 00BeAuHsIOTCS ). HacmeqoBanme moka3pIBaeTCs CIUIONTHOW JIMHUCH, UTyIIEH
OT KJIacca-moToMKa K kiaccy-npenky (B repmunosoruu OOII - oT moToMKka K MpeAKy, OT ChIHA K
OTIy, WM OT ToAKjJacca K cymnepkiaccy). Co cTopoHbl Oosee OOIIEro AIeMeHTa pPUCYETCs
00JIbIIION MOJBINA TPEYTOJIbHUK.

[ToMmuMo HaciaegyeMbIX, KaKIbI TOJKJIACC HMEET CBOM COOCTBEHHBIE YHHKAJIbHBIE
aTpuOyTHI, OTIEPAITNH U CBSI3H.

MHO0:KeCTBEHHOCTh

MmuoskecTtBeHHOCTh (multiplicity) Mmoka3bIBaeT, CKOJIBKO 3K3E€MIUIIPOB OIHOIO Kiacca
B3aUMOJICHCTBYIOT C MOMOILBIO 3TOW CBSI3U C OJHUM 3K3EMIUIIPOM JAPYroro Kiacca B JaHHBIHI
MOMEHT BPEMEHH.

Hanpumep, npu pa3paboTke CHCTEMBI PETHCTpAallMd KYpCOB B YHHBEPCHUTETE MOXHO
onpenenuTh kiaaccel Course (kypc) u Student (ctyneHT). Mex 1y HUMH YCTaHOBJICHA CBS3b: Y



KypCOB MOTYT OBITh CTYIEHTBI, & Y CTYJCHTOB — KYypChl. BOINpOCH], Ha KOTOPBIN TOJKECH
OTBETUTH MapaMeTp MHOXKECTBEHHOCTH: «CKOJIbKO KYpCOB CTYJEHT MOKET MOCEIaTh B JaHHBIN
MoMeHT? CKOJIBKO CTYJEHTOB MOKET 3a pa3 MocemaTh OJUH Kypc?»

Tak Kak MHOXXECTBEHHOCTh JIa€T OTBET Ha o0a 3TH Bompoca, €€ WHIAUKATOPHI
YCTaHABIIMBAIOTCS Ha OOOMX KOHILIAX JIMHUU CBSI3U. B mpumepe perucTpanuu KypcoB Mbl
PENINIIN, 9YTO OJUH CTYAEHT MOXKET MOCEHIaTh OT HYJS JI0 YETHIPEX KYypCOB, a OJMH KypC MOTYT
cinymats ot 0 10 20 CTyeHTOB.

B s3p1ke UML npuHATH onpeesieHHble HOTAluK JUIst 0003HaYeHUsI MHOKECTBEHHOCTH.

Taomnuua 2.1 - O603HaYeHUSI MHOXKECTBEHHOCTH cBsa3eli B UML

MuoxkecTBenunocTs Juavienmme
0.* Hoimb wim Gosmbiie
I, X Omun wim Gobie
0.1 Houb Wi ojun
1..1 (coxpamennas 3anucy: 1) PoBito ojuit

HNmena cesasei

CBsI31 MOXHO YTOUHUTH C IIOMOLIbIO UMEH CBSI3€H MM pOJIeBbIX UMEH. VM CBSA3M — 3TO
OOBIYHO TJIAroJ WJIM IJIaroiibHas (ypasza, ONmUCHIBaollas, 3a4eM OHa HyxkHa. Hampumep, Mexmy
kiaccoM Person (denoBek) u kimaccom Company (KOMIIaHUS) MOKET CYLIECTBOBATh aCCOLMALIMSL.
MoXHO 3a7aTh B CBA3M C 3TUM BOINpOC, SBISETCS JIM OOBEKT Kiacca Person KiuMeHTOM
KOMIIaHWH, €€ COTPYIHUKOM WIM BiajenblieM? UToObl OmpeaenauTh 3TO, aCCOLHUAIMI0 MOKHO
Ha3BaTh «employs» (HaHuMaer):

Employs
Company Person

Pucynok 2.14 - [Ipumep umeH cBszei

Posn

PoneBble mMeHa NMPUMEHSIOT B CBS3SIX aCCOLMALMM WM arperaldd BMECTO HWMEH Ui
OMMCaHUs TOTO, 3a4€M 3TH CBS3U HYXHbI. Bo3Bpamasch K npumepy c kimaccamu Person u
Company, MOXHO cKa3aTb, 4TO Kiacc Person wurpaer posb corpygHuka kiaacca Company.
PoneBble uMeHa — 3T0 0OBIYHO MMEHA CYIIECTBUTENbHBIE MM OCHOBAHHBIE Ha HUX (Ppa3bl, UX
MOKAa3bIBAIOT Ha JuarpamMme psioM C KJIacCOM, HWIPAIOIIUM COOTBETCTBYIOUIYIO poib. Kak
MIPaBWJIO, MOJIB3YIOTCS WM POJIEBBIM MMEHEM, UM MMEHEM CBSI3H, HO He oboumu cpaszy. Kak u
MMEHa CBS3ed, poJIeBble MMEHAa He 00s3aTelbHbl, MX MJAl0T, TOJBKO €CIU IeJIb CBA3M HE
oueBMiHA. [IpuMep poneit npuBOINUTCS HUXKE:

+Employer +Employee

Company Person

Pucynok 2.15 - [Ipumep poneit cBsizeit



ITaker. MexaHu3M NMakeToB
B KkoHTekcTe auarpaMm KJIacCOB, TTAKET - TO BMECTHIIMIIE JIJI1 HEKOTOPOTo Habopa
KJIACCOB W JPYTUX MakeToB. [1akeT sABIsieTCS caMOCTOSTEIbHBIM MPOCTPAHCTBOM UMEH.

Package

Pucynox 2.16 - O6o3nauenue makera 8 UML

B UML Her kakux-nub0 OrpaHHuYEHUI Ha MpaBHIIa, IO KOTOPHIM Pa3pabOTUYUKH MOTYT
WM JI0JKHBI TPYIIIMPOBATh Kilacchl B NakeThl. Ho ecTh HEKOTOpBIE CTaHAApPTHBIE CIIy4au, KOraa
Takas TPYNIMPOBKAa YMECTHA, HAIpuMep, TECHO B3aMMOJICHCTBYIOIIME KJIacchl, WU OoJjee
o0mIHii ciyyaii - pa30MeHHE CUCTEMBI Ha TIOJICUCTEMEI.

[TakeT pu3nUecKu COAECPKUT CYIIHOCTH, OINIpeIeIeHHbIE B HEM (TOBOPST, YTO "CYIIHOCTH
IpUHAIeKAT MakeTy"). DTO O3HayaeT, 4YTo eciu OyAeT YHUYTOXKEH IakeT, TO OyayT
YHHUYTOXKEHO U BCE €r0 COJEPKUMOE.

CymecTByeT HECKOJIbKO Hanbojee pacpoCTPaHEHHBIX MOAX0/I0B K IpyNIupoBke. Bo-

NEPBbIX, MOXKHO IPYIIMPOBATH UX IO CTepeoTHIly. B Takom ciydae noiaydaercs
OJIMH MaKeT ¢ KJIACCAMU-CYIIHOCTSMHU, OJAMH C T'PAaHUYHBIMHU KJIACCAMH, OJIMH C YIPABISIOIIUMU
KJIaccaMd U T.JI. DTOT MOJXOJ MOXKET OBITh TOJIE3eH C TOYKU 3PEHHS pa3MEIIEeHUs] TOTOBOM
CUCTEMBI, ITOCKOJIbKY BCE HaXOJsILMEcs Ha KJIMEHTCKHUX MAallMHAX MOTPAaHUYHBIE KJIACChl yXkKe
OKa3bIBAlOTCS B OJJHOM IIaKETe.

Jpyroii moaxon 3akiroyaercs B OOBEAMHEHHM KJIACCOB MO HMX (PYHKUIMOHAIbHOCTH.
Hanpumep, B maxere Security (0e30MacHOCTb) cOIEpX aTcsi BCE KJAacChl, OTBEYAIOLIME 3a
0e30macHOCTb MPUJIOKEHHU. B TakoM ciyyae qpyrue naketsl MOTyT Ha3biBaThesi Employee
Maintenance (Pabora ¢ cotpyanukamu), Reporting (IToaroroBka otueroB) u Error Handling
(ObpaboTtka ommubok). IlpenmymiecTBO 53TOro MOAXOJa 3aKJIOYAETCS B BO3MOXKHOCTH
IIOBTOPHOT'O UCITOJIB30BAHHUS.

MexaHu3M NaKeTOB MPUMEHUM K JHOOBIM 3J€MEHTaM MOJEINH, a HE TOJIbKO K KJIaccaM.
Ecnu 1s1 rpynnupoBKU KJIACCOB HE MCMOJIb30BaTh HEKOTOPBIE SBPUCTHKHU, TO OHA CTAHOBUTCS
npou3BoJbHOW. OIHA U3 HUX, KOTOpasi B OCHOBHOM Hcronb3yercs B UML, — 3T0 3aBUCUMOCTb.
3aBHCUMOCTh MEXy ABYMS MaKeTaMH CYIIECTBYET B TOM Clly4yae, €ClIH MEX/Y JIOOBIMU JIBYMs
KJIacCaMU B MaKeTax CyLIECTBYET J100asi 3aBUCMOCTb.

Takum oOpa3zom, JuarpaMma MakeToOB HpEeACTaBisieT co0oi TuarpaMmy, COJEprKallyro
MaKeThl KJIacCOB M 3aBUCUMOCTH MeXQy HHMMH. CTpoOro roBopsi, MakeThl M 3aBHUCUMOCTH
SBIISIIOTCSL DJIEMEHTAMH JuarpaMMbl KJaccoB, TO €CTh JuarpaMMa MakeToB — 3To (opma
JarpamMmbl KJIaCCOB.



S [ Entities

Boundaries

Control

Pucynok 2.17 - [Ipumep auarpamMMbl IaKeTOB

3aBUCUMOCTDh MEX]y JBYMS 3JIEMEHTAMH UMEET MECTO B TOM ClIydae, €CJIM U3MEHEHUs B
OIpe/IeJIEHUU OJITHOTO 3JIEMEHTAa MOT'YT IIOBJIEYb 32 COOOM M3MEHEHHUs B JpyroM. Uto kacaercs
KJIACCOB, TO MPUYMHBI JIS1 3aBUCUMOCTEN MOTYT OBITh CAMBIMH Pa3HBIMH:

- OJTUH KJIacC MOChUIAET COOOIIEHUE APYTOMY;

- OJTUH KJIacC BKIIIOYAET YaCTh JAHHBIX APYroro Kiacca; OJUH KIACC UCMONb3yeT APYroi
B KauecTBe MapaMeTpa oneparuu.

Ecin ximacc MeHsier cBod mHTEpdeiic, To Ir000e COOOIIeHNEe, KOTOPOES OH IOCBHUIACT,
MOKET YTPaTUTh CBOIO CUITY.

[TakeTsl He AAOT OTBETa HAa BOMPOC, KaKUM 00pa3oM MOXHO YMEHBIIUTH KOJIUYECTBO
3aBHCHMOCTEH B Balllell CUCTEME, OJIHAKO OHM MOMOTAIOT BBIJEIUTH 3TH 3aBUCUMOCTH, a I1OCJIE
TOT0, KaK OHM BCE€ OKaKYyTCSl Ha BMJY, OCTaeTcCsi TOJIbKO MOpadOTaTh HAJl CHUKEHHUEM HX
KoJuuecTBa. /luarpaMmbl IakeTOB MOXKHO CUMTAThb OCHOBHBIM CPEJICTBOM YIpaBlI€HUS OO0Ien
CTPYKTYpPOU CUCTEMBI.

[TakeTsl ABISAIOTCA XKU3HEHHO HEOOXOIUMBIM CPEICTBOM sl OOJIBIIMX MpPOEKTOB. Mx
CJIeIyeT UCIO0JIb30BaTh B TEX CIydyasx, KOTJa JuarpaMmma KjiaccoB, OXBAThIBAIOIIAsl BCIO CUCTEMY
B II€JIOM U pa3MelleHHas Ha €JUHCTBEHHOM Jucte Oymaru ¢opmara A4, CTaHOBUTCS
HEYHUTAEMOI.

JAuarpamMMsbl COCTOSTHHI

JlnarpaMmbl COCTOSIHMM ONPEIENAIOT BCE BO3MOXHBIE COCTOSIHMS, B KOTOPBIX MOXKET
HaXOJUTHCSI KOHKPETHBIH OOBEKT, a TaK)KE IMPOLECC CMEHBbI COCTOSIHUII 00BEKTa B pe3ynbTare
HACTYTUJICHHS] HEKOTOPBIX COOBITHIA.

CymectByeT MHOTO (hOpM JHarpamMm COCTOSIHUM, HE3HAYUTEIbHO OTJIMYAIOIIUXCS APYT
OT JIpyra CEMaHTUKOM.

Ha nuarpamme umeroTcst ABa ClEeUUATbHBIX COCTOSIHUS — HayalbHOE (start) 1 KOHEYHOE
(stop). HauanpHOEe coOCTOSIHME BBIJEICHO YEPHOM TOYKOW, OHO COOTBETCTBYET COCTOSIHHIO
00BEKTa, KOTJ]a OH TOJILKO 4TO OblI co3niaH. KoHeuHoe cocTossHue 0003HaYaeTcsi Y4epHOH TOUKON
B 0€noM KpyKKe, OHO COOTBETCTBYET COCTOSIHHIO OOBEKTa HEMOCPEJCTBEHHO Iepel] €ro
yHUUYTOXKeHHeM. Ha muarpamme cOCTOSHUN MOXKET OBITh OJHO W TOJBKO OJHO HaudalabHOE
cocrosHIE. B TO ke BpEMs, MOXKET OBITh CTOJILKO KOHEYHBIX COCTOHHI/II\/’I, CKOJIbKO BaM HYXKHO,
WINM UX MOXeT He ObITh BooOmIe. Korma 06bekT HaX0AuTCsl B KAKOM-TO KOHKPETHOM COCTOSIHUH,
MOTYT BBIIOJHATHCS pa3iauuHble mpouecchl. llpomecchl, mpoucxonsnye, Korga OOBEKT
HaXO/UTCS B ONPEAETICHHOM COCTOSIHMM, Ha3bIBAIOTCS JIeHCTBUAMU (actions).

C CcOCTOSHHEM MOKHO CBSI3BIBaTh JAHHBIC MSATH THIIOB: JE€ATEILHOCTD, BXOJIHOE
JIEHCTBUE, BBIXOJTHOE JICUCTBUE, COOBITHE M UCTOPHS COCTOSIHHUS.

JlesATeJIbHOCTH
JlesTenbHOCTBIO (activity) Ha3bpIBAETCs MOBECHHE, pealin3yeMoe 00bEKTOM, oK OH
HaXOJUTCS B JAHHOM COCTOSIHUU. J{eATeIbHOCTh — 3TO MpephiBacMoe noBeneHue. OHo



MOJKET BBITIOJTHATHCS JI0 CBOETO 3aBEpIICHHs], MOKa OOBEKT HAXOAWTCS B JAHHOM COCTOSHUH,
WIM MOXET ObITh MpepBaHO IMepexoAoM oO0beKTa B JApyroe coctosHue. JledareabHOCTh
M300paXkaloT BHYTPU CaMOIO COCTOSIHMS, €l JOJDKHO MpeAliecTBoBaTh cioBo do (nenarts) u
JIBOETOUHE.

BxoaHoe aeiicrBue

BxogneiM aeiictBueM (entry action) Ha3bIBaeTCs TMOBEICHHE, KOTOPOE BBITTOIHICTCS,
Korja oOBEKT MEPEeXOTUT B JIAaHHOE cocTosiHuE. [laHHOe JeiicTBHE OCYIIECTBISIETCS HE IMOCIe
TOrO, KaK OOBEKT MEepelIesl B 3TO COCTOSHHUE, a, CKOpee, KaK 4acTh 3TOro nepexona. B orauyume
OT AEATEIBbHOCTH, BXOJIHOE JIEHCTBUE PACCMATPUBAETCS KAK HENpepbiBaeMoe. BxogHoe aencreue
TaKKe MOKa3bIBAIOT BHYTPU COCTOSIHHS, €MY IIPEAIIESCTBYET CIOBO entry (BXOM) U JBOETOUHE.

BrixogHoe aelicTBHE

Brixonnoe perictBue (exit action) momoOHO BXomaHOMY. OIHAKO, OHO OCYIIECTBIISIETCS
KaK COCTaBHas YacTh IpoIlecca BBIXOJAa U3 JAHHOTO COCTOSHUS. OHO SBJSETCS YacThIO
mporiecca Takoro nepexonaa. Kak u BXomHoe, BBIXOAHOE JEHCTBUE SIBISCTCS HEMTPEPHIBAEMBIM.

BrixogHoe geiicTBre n300pakal0T BHYTPHU COCTOSIHHSI, €My MPEIIIECTBYET CIOBO exit
(BBIXOM) U IBOCTOYHE.

[ToBenenue oObEKTa BO BpeMsi JESATEIBHOCTH, MPU BXOAHBIX U BBIXOJHBIX ICHCTBHSIX
MOXKET BKJIIOYAaTh OTHpPaBKy COObITHA JApyroMy oOBeKTy. B 3TOoM ciywyae omucaHuio
JEeSITeIbHOCTH, BXOJTHOTO JIEHCTBUS WIIM BHIXOJAHOTO ICUCTBUS MIPEALIECTBYET 3HAK « ™ ».

CooTBeTcTBYyIOIIAs CTPOKA HA JUATPAMME BBITJISAIUT

kak Do: *enb.CoObiTrE (ApryMeHTbI)

3mece llens — 31O 00BEKT, mosydaromuii coObiTHe, COOBITHE — 3TO TOCHUIAEMOE
cooOmieHne, a ApryMeHTHI SIBIISIIOTCS TTapaMeTPaMU TOCHIIIAEMOTO COOOIIICHHUSL.

JlessTenbHOCTh MOXKET TaK)Ke€ BBIMOJIHATHCS B pe3yabTaTe MONYyYEHUS OOBEKTOM
HEKOTOpOTO coObITHA. [Ipy TONMy4eHUHM HEKOTOPOTrO COOBITHS BBITONHSETCS OMpeesieHHAs
JesTeTbHOCTb.

[Tepexomom (Transition) Ha3pIBaeTCs NepeMENIEHHE W3 OJHOTO COCTOSIHUSA B JApYroe.
COBOKYITHOCTH TI€PEXO0JIOB TUArPaMMBI TTOKa3bIBACT, KaK OOBEKT MOXKET MEePEMEIIaThCs MEKIY
CBOMMH cOCTOSIHMUAMU. Ha Juarpamme Bce mepexoipl HM300pakaloT B BHJE CTPEIKH,
HAYMHAIOMICHCS Ha IEPBOHAYAIbHOM COCTOSIHUM M 3aKaHYMBAIOIICHCS TTOCIIETYIOIINM.

[Tepexoab! MOryT ObITH pedaekcuBHBIMU. OOBEKT MOXKET MEPEUTH B TO K€ COCTOSIHUE, B
KOTOPOM OH B HACTOSIII MOMEHT HaxoauTcs. PediekcuBHBIE mepexosl N300paKaroT B BHIIE
CTpEJIKM, HAaUMHAIOILEHCsl U 3aBepIIArOIIECsl Ha OTHOM M TOM € COCTOSIHHH.

Y mepexopa CymiecTBYeT HECKOJIbKO crierupukanuii. OHU BKIIIOYAIOT COOBITHS,
apTryMEHTBHI, OTPaXKIAI0IIUe YCIOBUS, IEHCTBHSI U MOCHLIIAEMBIE COOBITHSI.

CoObITHS

CoOpiTHe (event) — 3TO TO, YTO BBI3BIBAET MEPEXO]I U3 OJTHOTO COCTOSIHHSI B IPYTOE.
Co0pITHE pa3MeNaoT Ha JuarpaMmMme BAOJb JIMHUHU Tepexo/a.

Ha guarpamme 115t oToOpaskeHHsI COOBITHSI MOYKHO MCITIOJIB30BATh KaK UM OTICPAIIHH,
Tak ¥ 00bI4YHYIO (Ppazy.

BoabImmHCTBO IEPEX010B AOKHBI UMETh COOBITHS, TAK KaK UMEHHO OHH, MTPEXKJIE BCETO,
3aCTaBISIOT MEPEXO OCYIIECTBUTHCSA. TeM He MeHee, OBIBAIOT U aBTOMAaTUYECKHE TIEPEeXO/Ibl, He
uMmerole coopiTuit. [Ipu 3TOM 0OBEKT caMm mepeMerIaeTcs U3 OJHOTO COCTOSIHHS B JAPYTO€ CO
CKOPOCTBIO, MO3BOJIIONICH OCYIECTBUTHCS BXOIHBIM JEHCTBUSIM, NEATEIHHOCTH W BBIXOIHBIM
JIEHCTBHUSIM.

Orpaxnamommue ycJaoBust

Orpaxnaromue ycnosus (guard conditions) onpeaensioT, Korjaa nepexo Moxer, a
KOI'JIa HE MOXET OCYILECTBUThCA. B MPOTHBHOM Cilydae nepexo]i He OCYILECTBUTCH.

Orpaxaaronue ycloBHsi U300pakatoT Ha JuarpaMMe BJOJIb JIMHUY Iepexo/ia mocie
UMEHHM COOBITHS, 3aKJII0Yasi UX B KBaJIpaTHbIE CKOOKH.



Orpaxaaromniye yclioBus 3a/1aBaTh He0OsM3aTenbHO. OHAKO €CITU CYIIECTBYET HECKOIBKO
ABTOMATUYECKUX TIEPEXOJ0B U3 COCTOSHMS, HEOOXOIMMO OMpPENeIUTh JUIsi HHUX B3aUMHO
UCKJTIOYAIONINE OTPakIaIoIUe YCIOBUA. JTO MOMOXKET YHUTATENI0 TUarpaMMbl MOHSTH, KaKOU
MyTh Mepexoa OyJeT aBTOMaTUUYECKH BHIOpaH.

HeiictBue

JleiictBuem (action), Kak YxXe TOBOPHIIOCH, SIBIISICTCS HEMpPEphIBaeMOE TIOBEICHUE,
OCYIIECTBJISIIOIEECS KaK YacTh nepexojia. BXo/iHbIe U BBIXOAHBIC JEHCTBUS MMOKA3bIBAIOT BHYTPHU
COCTOSIHUI, TOCKOJIbKY OHH OIPEAENSIOT, YTO MPOUCXOIUT, KOT/1a OOBEKT BXOIUT WIIH BBIXOAUT
13 Hero. bomnblnyto yacTe JeHCTBUH, OJHAKO, H300pakatoT BAOJb JIMHHUU MEpEXoa, TaKk KaK OHU
HE JIOJKHBI OCYIIECTBIISITHCS IPU BXO/I€ WM BBIXOJI€ U3 COCTOSHUS.

JleiicTBre pUCYIOT BIIOJIb JIMHUU TEPEX0/a MOCiIe UMEHU COOBITUS, MY MPEIIEeCTBYET
Kocas uyepTa.

CoObiTHE WM JACWCTBHE MOTYT OBITH TIOBEIICHUEM BHYTPU OOBEKTa, a MOTYT
MIPeJICTaBIATh CO00M coolmIeHne, mockuiaeMoe apyromy o0nwekty. Ecinu coObiTue miu neiictaue
MOCBUTAETCS APYroMy 00BEKTY, Mepel HUM Ha AUarpaMMe MOMEIIAIOT 3HaK « ™ ».

CHatve geHer
[oTpryaTenbHeI Ganaxc]

OTkpbIT Mpesbiwexne kpegura w
entry: BpeMeHHO 3aMopo3unTh cueT
KnueHT TpebyeT Bknap aerer do: Mocnate yeeaomneHue KueHTy
3aKpbITL cyeT / [nonoxmrensHbIn ex:t. Pa3amopo3uts cuert

CoxpaHuTb aaty 6ananc]

3aKpbITMA cYeTa

MNpoeepka 6anaxca
[oTpryaTensHbivi 6anaxc
B TeueHue 6onee 30 gHen)]

3akpbIT

entry: Bagate
KPEAUTHYIO KapTy

Pucynok 2.18 - IIpumep auarpammsl COCTOSTHUI

JuarpamMMbl COCTOSIHUM HE HAJ0 CO3[1aBaTh I KaXKJIOTO Kiacca, OHM MPUMEHSIOTCS
TONBKO B CIOXHBIX ciydasx. Ecoum oO0BEKT Kiacca MOXKET CYIIECTBOBAaTh B HECKOJIBKUX
COCTOSIHUSIX M B K@XKJOM U3 HHUX BeJIET ceOs Mo-pa3HOMY, AJISl HEro MOXKeT MOTpeOoBaThCs TaKas
TuarpaMma.

JAuarpamMMel pasMeLeHus

Huarpamma pasmemienust (deployment diagram) orpaxaer ¢u3ndeckue B3aUMOCBS3U
MEXy IPOrpaMMHBIMHM M aIlllapaTHBIMM KOMIIOHEHTaMHu cucTeMbl. OHa SIBISETCS XOPOLIUM
CPEICTBOM JJIsi TOTO, YTOOBI MOKa3aTh MapUIPYThl MEepeMelleHUs 0ObEKTOB U KOMIIOHEHTOB B
pacnpeieIeHHON CUCTEME.

Kaxnprit y3en Ha guarpaMMe pasMenieHus MpeACTaBIsSeT COO0W HEKOTOPBIM THI
BBIUUCIIUTENILHOTO YCTPOCTBAa — B OOJIBIIMHCTBE CIy4YaeB, 4acTh ammapaTypbl. JTa anmapaTrypa
MOJKET OBITh IPOCTHIM YCTPOWCTBOM HIIN AATYUKOM, a MOKET ObITh U MIHH(PEHMOM.

HuarpaMmma  pa3MmemieHusi TOKa3bIBaeT  (PU3NUECKOE  PACIHOJIOKCHHE CETH |
MECTOHAXOKJIEHUE B HEW Pa3IMYHBIX KOMIIOHEHTOB.



| Banking Database
Server

Cracle Server
sz AN==>

Regional
ATM Server

Printer

ATMServer.exe
<<Private Network=>>
<<Private Network>>

125 First St. 459 Elm St.
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Pucynok 2.19 - Ilpumep aquarpaMmbl pa3MeleHUs

JluarpaMma pa3MeIICHUS HCIONb3YeTCS MEHEHKEPOM IMPOEKTa, IOJb30BATEIIIMH,
apXI/ITeKTOpOM CUCTCMBbI H E)KCHJIyaTaIII/IOHHBIM HepCOHaJIOM, ‘-ITO6I)I IIOHATH (1)I/I3I/I‘-IGCKOG
pasMeIleHHe CUCTEMBI U PACIIOIOXKEHHE €€ OTACIBHBIX MOACHCTEM.

JlnarpaMMbl KOMITOHEHTOB

JlnarpaMMbl KOMITOHEHTOB MMOKa3bIBAIOT, KaK BBITJISIUT MOJENb Ha (DM3MYECKOM YPOBHE.
Ha HuX u300pa)XeHbl KOMIOHEHTHl MPOTPaMMHOTO OOecrieueHHsI U CBSI3M MeXay HuMH. [lpu
9TOM Ha TaKOH JuarpaMMe BBIAEISIOT JBa THIIA KOMIIOHEHTOB: HCIIOJHSEMbIE KOMIIOHEHTHI M
OMOIIMOTEKH KOIA.

Kaxnpiii kmace mozenu (WIH MOACHCTEMAa) MPeoOpasyeTcss B KOMIIOHEHT HMCXOJIHOTO
koma. Ilocme co3manuMss OHM cpa3y JO00ABISAIOTCA K JdarpaMMme KOMIIOHEHTOB. MexTy
OTJCILHBIMU KOMITOHCHTAaMH H300pa)Kar0T 3aBUCMMOCTH, COOTBETCTBYIOIUE 3aBUCHMOCTSM Ha
9Tar¢ KOMIMUJIAIWHN UJINU BBIITOJIHCHUSA HpOFpaMMI)I.
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Pucynok 2.20 -. ITpumep auarpamMMbl KOMIIOHEHTOB

JnarpaMMbl KOMIIOHEHTOB IIPUMEHSIOTCS TEMH YYaCTHUKAaMU IIPOEKTA, KTO OTBEYACT 3a
KOMITWJIALIMIO CUCTEMBI. M3 Hee BUHO, B KAKOM MOPSIIKE HAJ0 KOMIIMIINPOBATh KOMIIOHEHTHI,
a TakXKe KaKHhe HCIOJIHAEeMble KOMIIOHEHTH OyAyT co3iaHbl cucteMoi. Ha Takoi auarpamme
IIOKa3aHO COOTBETCTBUE KJIACCOB pPEAJU30BAaHHBIM KOMIOHEeHTaM. OHa Hy)XHa TaM, TIJe
HAaYMHAETCS TeHEpaLKs KOAa.



O0beguHeHHe TUATPAMM KOMIIOHEHTOB M Pa3BepPTHIBAHUSA

B HekoTOppIx ciy4asx JgomyckaeTrcs pasMellaTh JAuarpaMMy KOMIIOHEHTOB Ha
JuarpamMMme pasBepThIBaHUA. JTO IO3BOJIAET MOKA3aTh KaKUE KOMIIOHEHTHI BBINOJIHSIOTCSA U Ha
KaKuX y3jax.

TEXHOJIOI'UA YIIPABJIEHUA UBMEHEHUAMMU B IIPOEKTUPOBAHUU
NH®OPMAIIMOHHbLIX CUCTEM

[TpoGuieMbl yrpaBieHHsT IPOrPaMMHBIMU MPOEKTaMH BIIEpBBIE INMPOSIBIIIMCH B 60-X -
Havasie 70-X ToOJOB, KOTJa NPOBAIWINCH MHOTHE OOJNbIIME TPOEKTH MO pa3paboTke
NPOrpaMMHBIX HPOAYKTOB. bbutn 3adukcupoBanbl 3anepkku B cozganuu [10, oHo ObuIO
HEHAJIeKHBIM, 3aTpaTbl Ha pa3pabOTKy B HECKOJBKO pa3 MPEBOCXOIWJIM IEPBOHAYAIbHBIC
OLICHKHM, CO3JaHHbIE IPOrPAMMHBIE  CHUCTEMBl 4acTO HMEIM HHU3KHE IIOKa3aTesu
IIPOU3BOJIUTENIBHOCTH. [IpUunMHBI NpPOBAJIOB KOPEHWIMCh B TEX MOAXOJaX, KOTOpbIE
HCII0JIb30BAJIMCh B YIPABJIEHUU NpoekTamMu. [IpuMensiemas Merouka Obljla OCHOBaHA Ha OIBITE
VIpaBJICHUS TEXHUYECKHMMHU TMPOCKTaMH U OKa3anach Hed(PQPEeKTUBHOH mpu pa3paboTke
MIPOrpaMMHOTO 00€CTICUeHUSI.

BaxHo mnoHMMaTh pasHHIy MeXAy npodeccuoHanbHON paspaborkoit IO wm
JIOOUTENIbCKUM  IporpaMMupoBaHueM. HeoOXxogumocTe — ympaBiieHHS — IPOrPaMMHBIMH
MIPOEKTaMH BBITEKAeT M3 TOro (pakra, 4To mporecc co3maanus npodeccruonanpuoro 110 Bceraa
SABJIAETCS CyOBEKTOM OOJKETHOM MOJIMTUKU OpPraHU3alliu, TJ€ OHO pa3padaThiBaeTcs, U UMEET
BpEMEHHbIE OorpaHuyeHus. PaboTa pykoBOauUTENs MPOrPaMMHOIO IPOEKTA MO OOJBIIOMY CUETY
3aKJIIOYAeTCs B TOM, YTOOBI TapaHTUPOBATh BBINOJHEHHE ATHX OIOJKETHBIX UM BPEMEHHBIX
OrpaHUYEHUN ¢ yueToM OM3HEec-1eNel opraHu3aluy OTHOCUTEIbHO pa3zpadaTeiBaemoro 110.

PykoBoguTenn mpOEKTOB  MpHU3BaHBl  CIUIAHMPOBATH BCE  JTalbl  pa3pabOTKU
IIPOrpaMMHOTO MpojaykTa. OHM TakX e JOJKHBl KOHTPOJIMPOBATh XOJ BBIIIOJIHEHUS PAadOT u
coOmoieHusT BceX TpeOyembIX cTaHAapToB. [IOCTOSHHBIN KOHTPOJIb 32 XOJIOM BBINOJHEHHUS
paboT HEoOXOoAuM s TOro, YTOOBI Mpolecc pa3pabOTKHM HE BBIXOJWJ 3a BPEMEHHBIE H
OIO/’KETHBIE OTpaHMYEHHs. XOpoIllee YINpaBiICHUE HE TapaHTHUPYET YCIEUIHOTO 3aBEpILIEHUs
MIPOEKTa, HO MJI0XO0€ yNpaBJiIeHHE 00s13aTENIbHO MPUBEET K €0 MPOoBaly. DTO MOXKET BBIPA3UTHCS
B 3aJiepKKe CpPOKOB crauu rotoBoro I1O, B IpeBBINIEHUH CMETHOM CTOMMOCTH NpPOEKTa U B
HecooTBeTcTBUH rotoBoro 10 cnenndukanum TpeboBaHui.

[Tponiecc paspabotku I1IO cymecTBEHHO OTJIMYaeTCsl OT MPOLECCOB  peanu3aluu
TEXHUYECKUX TIPOEKTOB, YTO MOPOKIAET OMNPEJCICHHbIE CIOKHOCTH B  YIpPaBIECHUU
IIPOrpaMMHBIMU TPOEKTaAMMU:

1. IlporpamMmHBIi TPOAYKT HeMaTepHuaiieH. [IporpaMMHoe obecrieueHue HeMaTepUaibHo,
€ro Helb3sl YBUAETh WIM NoTporaTh. PykoBoauTe b NpOrpaMMHOIO MPOEKTa HE BUIUT MPOLIECC
"pocta" paspabateiBacmoro I1O. OH MoOXeT mojaratbCsi TOJBKO Ha JOKYMEHTAIUIO, KOTOpas
¢bukcupyer nporecc pa3pabOTKH MPOrPaMMHOI0 MPOIYKTA.

2. He cymectByeT craHmapTHBIX TporieccoB pa3padotku [10. Ha cerogHsumHuii 1eHb He
CYLIECTBYET UYETKOM 3aBHUCHUMOCTH MeXAy mpoueccoMm co3fanus [1O u TumoMm cosnaBaeMoro
MIPOrpaMMHOTO NpoAyKTa. Jlpyrue TeXHMYECKHWe AUCHMILIUHBI UMEIOT JUIUTEIbHYI0 HCTOPHUIO,
MPOLIECCHl  Pa3pabOTKH TEXHUYECKUX U3JENUA MHOTOKPAaTHO OMNpPOOOBaHBl M IPOBEPEHHI.
[Ipouieccel co3panusi OONMBIIMHCTBA TEXHUYECKHUX CHUCTEM XOpOIIO H3y4yeHbl. M3yuenuem ke
npoueccoB cozaanus 110 crnennanncTsl 3aHUMAIOTCS TOJIBKO Mocneanee Bpems. [loaToMy moka
HeNb3s TOYHO Ipe/icKa3aTh, Ha KaKOM JTame mporuecca pazpadotku [1O mMoryr BO3HHUKHYTh
MpOOJIEMBI, YTPO’KaIOIUE BCEMY ITPOrPAaMMHOMY MTPOEKTY.

3. bonbuie mporpaMMHBIE MPOEKTHI - 3TO YacTo "OAHOpa3oBble" MPOEKTHI. boibline
MIPOrpaMMHbI€ IPOEKThI, KaK MPaBUIIO, 3HAUUTEIHHO OTIMYAIOTCS OT MPOEKTOB, PEAIN30BAHHBIX
panee. IlosTomMy, dYTOOBI YMEHBIINTH HEOINPENEICHHOCTh B IUIAHWPOBAHMU IPOEKTA,
PYKOBOJUTENN IPOEKTOB JOJDKHBI 00J1aJaTh OYEHb OOJBIIMM MpPaKTHYeCKUM ombiToM. Ho
IIOCTOSIHHBIE TEXHOJIOIMYECKNE N3MEHEHHUS B KOMIIBIOTEPHOU TEXHUKE U KOMMYHHUKAI[MOHHOM



000pyI0BaHNN OOECIICHUBAIOT MPEABIAYIINNA OMBIT. 3HAHWS W HABBIKHM, HAKOTUJICHHBIC OIBITOM,
MOT'YT HE BOCTpeOOBaTHCSI B HOBOM IPOEKTE.

[TepeunciieHHBIC OTINYHS MOTYT IPUBECTH K TOMY, YTO Peajii3alus MPOeKTa BBHIUICT U3
BpEMEHHOTro rpaduKa WIH TPEBBICUT OIOJKETHBIE acCUTHOBaHMSA. IIporpamMMmHBIE CHCTEMBI
3a4acTyl0 OKa3bIBAIOTCS HOBMHKAMH KaK B "HJACOJOTHYECKOM', TaK M B TEXHHUYECKOM ILIAHE.
[TosTOoMy, TIpeABUIS BO3MOKHBIE MPOOJEMBbI B peaM3allUd MPOTPAMMHOIO MPOEKTA, CIEAYET
BCerga INMOMHUTb, YTO MHOTHMM W3 HHUX CBOWCTBEHHO BBIXOJIUTH 3a PAMKH BPEMEHHBIX H
OIO/KETHBIX OTPaHUYCHHI.

IIponecc ynpasJjienusi pa3padoTKoil IPOrpaMMHOI0 o0ecneveHnst

HeBo3MOXHO onucaTh U CTaHIAPTU3UPOBATH BCE PaOOTHI, BHIMOIHIAEMBIE B MIPOEKTE 110
co3aanuto [10. Oty paboThl BechMa CYIIECTBEHHO 3aBUCAT OT OpTraHU3AlMU, TJ€ BBITOJIHIETCS
paszpabotka I[1O, m oT THma cozmaBaeMoro mnporpammHoro mpoaykra. Ho Bcerma MoxHO
BBIIEJIUTH CIIEAYIOLIHE!

- Hanucanue npemioxenuit no cozaanuio I10.

- [InanupoBanue u cocraBienue rpaduka padot no cozganuro [10.

- OnieHMBaHNE CTOMMOCTH IPOEKTA.

- [TonGop mepconana.

- KoHTpoJIb 32 X0/10OM BBINIOJIHEHUS padoT.

- Hanncanue oT4eTOB U NMpEICTaBICHUN.

[lepBast ctagusi MPOrpaMMHOIO MPOEKTa MOKET COCTOATh M3 HANMCAHUS MPEJIOKEHUN
10 peanu3alnuu 3Toro npoekra. [Ipennoxenus 10KHbI coAepkKaTh ONMCAHUE 1IeJIel TPOEKTOB U
croco0oB ux goctuxeHus. OHU TakKe OOBIYHO BKITFOYAIOT B CeOsl ONCHKH (PMHAHCOBBIX U BpE-
MEHHBIX 3aTpaT Ha BBINOJNHEHHE MpoekTa. [Ipu HEeoOXOJUMOCTH 3[eCh MOTYT MPHUBOJIUTHCS
000CHOBaHUSA IJI MEepeaadyrd MPOeKTa Ha BHIIOJHEHHE CTOPOHHEH OpraHH3aluy WU KOMaH[Ee
pa3paboOTIHKOB.

Hanucanue mnpennoxeHui — OYeHb OTBETCTBEHHas paboTa, Tak Kak JUIi MHOTHX
OpraHu3alMii BOMPOC O TOM, OyIeT JIM TPOEKT BBIMOITHATHCA CAaMOW OpraHW3aIedl WIu
pa3pabaThiBaThCs 1O KOHTPAKTYy CTOPOHHEW KOMITAHMEH, sBISETCS KpuTHdyeckuM. He
CYIIECTBYET KaKMX-JIMOO PEKOMEHJAIM 110 HAMMCAHUIO MPEI0KEHNH, MHOTO€ 3/1€Ch 3aBUCHT
OT OTIBIT.

Ha srane miaHupoBaHUs IPOEKTA ONPENEISAIOTCS MPOLECCHI, dTAlbl U MOJYYECHHBIE Ha
Ka)KJIOM M3 HUX PE3yJbTaThl, KOTOPBIE JOJKHBI IPUBECTU K BHINOJHEHHIO ITpoekTa. Peanuzanus
3TOro IUJIaHA MPHUBEAET K JOCTHKEHHIO Lened mpoekrta. OmpeneneHue CTOMMOCTH IPOEKTa
HaIpsIMylO0 CBSI3aHO C €ro IUIAHUPOBAaHUEM, IIOCKOJBKY 3[E€Ch OLICHMBAIOTCS PECYpPCHI, Tpe-
Oyromuecs /71 BHIIOJIHEHHUS TUIaHA.

KoHnTponb 3a X010M BbINOMHEHUS pabOT (MOHUTOPUHT MPOEKTA) — ITO HENPEPHIBHBIM
MIPOLIECC, MPOJIOJIKAIOUINICS B T€UEHHE BCEr0 CpPOKa pealn3aluy npoekra. PykoBoaurens a0i-
KEH TMOCTOSHHO OTCJIEKMBATh XOJ pealu3ali NpOoeKTa U CPaBHUBATH (PaKTHUECKHE M IUIa-
HOBBIE MOKAa3aTeNM BBIMOJHEHUS paboOT ¢ UX CTOMMOCTBIO. XOTS MHOTHE OpraHU3alliyd UMEIOT
MeXaHU3Mbl (POPMaJILHOTO MOHUTOPUHTA PabOT, OMBITHBIA PYKOBOJUTENb MOXKET COCTABUTH siC-
HYIO KapTUHY O CTaJUHU Pa3BUTUHU MPOEKTa MPOCTO MyTeM HedopMaiabHOro OOIIEHUs C pas3pa-
0OTYHKaMHU.

HedopManbHblii MOHUTOPUHT YacTO IMOMOTAeT OOHAPYKUTh MOTEHIMAIBLHBIE TPOOIEMBI,
KOTOpBIE B SIBHOM BHUJE MOTYT OOHapy»KuThCs mosnHee. Hampumep, exeqHeBHOE 0OCYyKIAEHHE
X0J1a BBIIIOJIHEHUSI pabOT MOKET BBIABUTH OT/AEIbHbIE HEAOPAOOTKH B CO3/IaBA€MOM IIPOrpPaMM-
HOM MpOJyKTe. BMecTo ouaaHusi OTYETOB, B KOTOPHIX OyAeT oTpakeH ¢akT "mpoOyKCOBKH"
rpadguka padboT, MOXHO OOCYIUTh CO CIEHHAINCTAMH HAMEYAIOIIHECsS MPOrPAMMHUCTCKHUE
po0GJIeMbI U HE JOMYCTUTD CpbIBa rpadrka padboT.

B rTtewyenue peanuzanmuu MpoekTa OOBIYHO IPOUCXOAUT HECKOJBKO (OpMaIbHBIX
KOHTPOJIbHBIX MPOBEPOK X0Ja BhIMONHEHHUs padoT no co3xaanuio 110. Takue npoBepKu TOHKHBI
JaTh OOIIYI0 KapTUHY XOJa peajlu3allud IPOeKTa B IIeJIOM M I0Ka3aTh, HACKOJBKO YK€
paszpabotanHas yacth [10 cOOTBETCTBYET IEIsIM ITPOCKTA.



Bpewmst BbInoHEeHUS OOJIBIINX MPOTPaMMHBIX TPOEKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B Teuenue 3Toro BpeMeHU LeJIN U HaMEPEHMsI OpraHU3alliy, 3aKa3aBIliell IPOrpaMMHBIN IPOEKT,
MOTYT CYIIECTBEHHO H3MEHHMTbCA. MOXKET oKa3aTbCs, YTO pa3pabaTbIBacMblil MPOrpaMMHBIHI
IPOAYKT CTall YK€ HEHYXHbIM JHMOO HMcXoIHble TpeboBaHus K co3gaBaeMomy I1O mpocto
ycTapead M MX HEoO0XOAMMO KapAMHalIbHO MEHATh. B Takoil cuTyanuum pyKoOBOJACTBO
OpraHu3alK-pa3paboTYNKa MOXKET NMPUHAThH pelieHre o npekpameHuu pazpadorku 10 win 06
W3MEHEHMH IIpOeKTa B IEJIOM C TeM, YTOObl y4ecTb M3MEHHUBLIMECS LEJIW W HaMEpeHUs
OpraHu3alK-3aKa34ynKa.

PykoBoauTenn npoexkToB OOBIMHO 00s3aHbI CaMM MOAOUPATh UCIOIHUTENEH A CBOMX
IIPOEKTOB. B mnjeanpHOM ciydae HpoQeccHOHaIbHBI YpOBEHb HCIOJHUTENEH JOJDKEH CO-
OTBETCTBOBaTh TOH paboTe, KOTOPYI OHM OyAyT BBIIOJHATH B XOAE pealu3allMUd IPOEKTA.
OnHaKko BO MHOTHX CIy4asX PYKOBOJHUTEIM JOJIKHBI I0JaraTbcs Ha KOMaHIy pa3pabOTUMKOB,
KOTOpas Jajeka OT wujaeanbHoil. Takas cuTyanus MoXeT ObIThb BbI3BaHA CIEAYIOLIUMU
IPUYMHAMU:

1. BromxeT npoekTa He 03BOJISET IPUBJICUb BEICOKOKBAIM(UIIMPOBAHHBIN NlepcoHan. B
TaKOM CJTy4ae 32 MEHBIIYIO TUIaTy MPUBJICKAIOTCS MEHEe KBATU(UIIMPOBAHHBIC CTIICIIUATHUCTHI.

2. BBIBalOT CHUTyaluW, KOT/Ia HEBO3MOXKHO HAWTH CIHEIHUAJINCTOB HEOOXOIMMOM
KBaJIM(pHUKAIIMM KaK B caMOW oOpraHu3aunuu-pazpaboTyvke, Tak U BHe ee. Hampumep, B
OpraHu3aluu "nydime JoAu" MOTyT ObITh YK€ 3aHAThI B JPYTUX IPOEKTaX.

3. Opranm3anus X04eT MOBBICHTH MPO(GECCHOHATBHBINA YPOBEHb CBOMX pPaOOTHHUKOB. B
3TOM Cllyyae OHa MOXXET IpPHUBJIEYb K y4YacTHUIO B IPOEKTE HEOMBITHBIX MM HEJOCTaTOYHO
KBaJTM(UIIMPOBAHHBIX PAOOTHUKOB, YTOOBI OHH NMPHOOPETH HEOOXOAMMBIA OIBIT U MOYYHIIHCH Y
6oJiee OIBITHBIX CIELUATUCTOB.

TakuMm oOpa3om, IOUYTH Bceraa noAdOp CHEUAINCTOB ISl BHIIIOJIHEHUS IPOEKTa UMEET
OIlpeJieJIeHHbIe OIpaHMYEHMsI U HE sABJseTcs cBOOOAHBIM. Bmecte ¢ TeM He0o0X0aMMO, 4TOOBI
XOTS Obl HECKOJIBKO WIEHOB TpPYHNbl pa3pabOTUYMKOB HMMEIM KBATU(PHUKALMIO U OIIBIT,
JOCTAaTOYHBIE JUIsl padOThI Ha/l JAaHHBIM MTPOEKTOM. B IPOTUBHOM cilyyae HEBO3MOKHO U30€XKaTh
ommn6ok B pazpabotke I10.

PykoBoauTenp mpoekTa 00bIMHO 00s13aH MOCHUIATh OTYETHI O XOJE €ro BHIIOJIHEHUS Kak
3aKa34uKy, TaK M MOAPATHBIM OpraHU3alusM. OTO JOJDKHBI OBITh KpaTKUe JOKYMEHTHI,
OCHOBaHHbIE Ha UH(OpPMAIUU, U3BJIEKAEMON U3 MOAPOOHBIX' OTYETOB O IpoeKTe. B 3Tux ortuerax
NOJKHA ObITh Ta MHGOpMaIus, KOTOpas IO3BOJIIET YETKO OLIEHUTh CTENEeHb TOTOBHOCTH
C03/1aBa€MOTI'0 IIPOIPaMMHOTO MPOIYKTA.

B pamkax xypca «CucteMHas HHKEHEpUs» BbIIENIEHbI CIEAYIOLINE POJIU B TPYIIIIE MO
paspabotke [10:

- PykoBoautens — oO1iee pyKOBOACTBO TPOEKTOM, HAMMCAHNUE JOKYMEHTAIUH, OOLIEHHE
¢ 3akazunkom I10;

- CHCTEeMHBII aHATTUTHK — pa3paboTka TpeOOBaHUM (COCTaBICHHE TEXHUUECKOTO
3a/IaHusl, POEKTa MIPOTPAMMHOTO 00eCIIeUeHHs);

- Tectep — cocTaBieHHe IUIaHA TECTUPOBAHUS M arTectanuu rotosoro I10 (mpoxaykra),
COCTaBJICHHE CIIEHApHUsl TECTHUPOBaHUs, 0a30BbIi MpUMep, MPOBEAECHNE MEPOIPHUATHI MO IJIaHy
TECTUPOBAHUS;

- Pa3pabotunk — MoienupoBanre KOMIOHEHT IPOrpaMMHOT0 obecrieueHus,
KOJUPOBAaHUE.

IInanupoBaHue NpoexTa pa3padoTKH NPOrPaMMHOIO0 odecnedeHnst

O¢ddexkTrBHOE ynpaBiIeHHE MPOrPAMMHBIM IPOEKTOM HANpsSMYyI0 3aBUCHUT  OT
NPaBUIBHOTO IJIAHUPOBAaHUS paboOT, HEOOXOMUMBIX IJIsi €ro BhIMONHEHMA. [lmaH momoraer
PYKOBOJUTENO MpPEIBUIETh MPOOIEMbl, KOTOPbIE MOTYT BO3HMKHYTh Ha KaKUX-JIMOO 3Tamax
co3nanus 1O, u pa3paborarth MpPeBEHTHUBHBbIE MEPHI I UX MPEAYNPEKICHUS WIH PEIICHUs.
[lman, pa3paboTaHHBII Ha Ha4yaJbHOM JTale MPOEKTa, pPAacCMATPUBACTCS BCEMU €ro
Y4aCTHUKaMHU KaK pyKOBOJSIIMM JOKYMEHT, BBIIIOJIHEHHE KOTOPOTO JOJKHO IIPUBECTHU K



YCHEIIHOMY 3aBEpILIECHUI0 MPOEKTa. ODTOT MEpPBOHAYANBHBINA IJIaH JOJKEH MaKCHMalbHO
MOJIpOOHO OMKCHIBATh BCE 3TAIBl PEANM3ALINHU POEKTA.

[Ipouecc maaHupoBaHUS HAYMHAETCS, MCXOMAS M3 OMUCAHHS CUCTEMbI, C OMpPElEICHUS
MPOEKTHBIX OTPaHUYEHUH (BpPEMEHHbIE OrpaHUYEHUS, BO3MOXXHOCTH HAJIIMYHOTO MEpCOHaia,
OIOJKETHBIC OTPAHUYCHUS U T.J.). DTU OTPAaHUYEHUS JOJDKHBI OINPENEeNATHCS HapaljiebHO ¢
OLICHUBAHHMEM IPOEKTHBIX MapaMeTpOB, TAaKUX KaK CTPYKTypa M pa3Mep MpOeKTa, a Takxke
pacnpezenenueM GyHKIUN cpeau UCIIONHUTENEH. 3aTeM ONpeAeNstoTCs dTanbl pa3paboTKH U TO,
KaKhe pe3ylbTaThl JTOKYMEHTAllWs, MPOTOTHUIIBL, MOACUCTEMBl WM BEPCHU IPOTPAMMHOTO
NPOAYKTa) MJOJDKHBI OBITH MOJNYYEHBI IO OKOHYAHMHM OTHX JTanoB. Jlanee HaumHaeTcs
LUKInYecKas 4yacTh MaHupoBanus. CHauana pa3zpabateiBaercs rpaduk paboT MO BBITOIHEHUIO
MIPOEKTa UK JAaeTCs pa3pellieHre Ha MPOJOJKEHHUE UCII0Ib30BAHMSI paHee CO3/IaHHOTO rpaduka.
[Tocne 3TOro MpoOBOAMTCS KOHTPOJIb BBIMOJHEHHS PA0OT M OTMEYAIOTCS PACXOKICHHUS MEXITY
peaIbHBIM | IUTAHOBBIM X0JI0M padorT.

Janee, mo Mepe NOCTYyIJICHHS HOBOM HH(OpMAIMH O XOJ€ BBIIOJHEHUS NPOCKTa,
BO3MOJKEH MEPECMOTpP NMEPBOHAYAIBHBIX OICHOK ITapaMeTpOB MPOEKTa. DTO, B CBOIO OYepeb,
MOXKET TPUBECTH K H3MEHEHHWIO0 rpaduka pabor. Ecnm B pesymbraTe 3TUX HM3MEHEHUH
HapYIIAIOTCSI CPOKH 3aBEpIICHHs] MPOEKTa, JTOJDKHBI ObITh MEPECMOTPEHBI (M COTJIACOBaHBI C
3aka3unkoM [10) npoekTHbIe OrpaHuYEHus.

KoHeuHO, OONBIIMHCTBO PYKOBOAWTENEH MPOEKTOB HE IYMAIOT, YTO peaju3allis HX
MIPOEKTOB MPOMJIET TIAAK0, Oe3 BCAKUX mpobiem. JKenaTrenpbHO OnucaTh BO3MOXKHBIE TPOOIEMBI
ele 0 TOro, KaK OHHU MPOSBAT ceOsl B X0J1€ BHIMOIHEHUS MpoekTa. [103ToMy srydie cocTaBlsTh
"meccumucTtrueckue" rpaduku pador, yem "ontumucrudeckue". Ho, KOHEYHO, HEBO3MOXKHO
MOCTPOUTH IUIAH, YYWUTHIBAIOUIMA BCE, B TOM YHUCIIE CIIydailHble, MPOOIEMBbl H 3aICpPIKKH
BBITIOJIHEHUS TPOEKTA, MO3TOMY M BO3HHKAET HEOOXOAWMOCTH MEPHUOJHMYECKOTO MEPecMOTpa
MIPOEKTHBIX OTPAHUYCHUH M ATAIOB CO3JaHUS TPOTPAMMHOTO MTPOAYKTA.

[Tnan mpoekTa JOMKEH YETKO IOKa3aThb PECypchbl, HEOOXOAWMBIE Ul pealn3aluu
IIPOEKTa, pa3jieleHne paboT Ha 3Talbl U BPEMEHHOM TpadUK BBIMOIHEHUS 3TUX ATanoB. B
HEKOTOPBIX OpPraHW3alMAX IUIAaH MPOEKTa COCTABISETCS KaK €AMHBIM JOKYMEHT, COJAEpKaliui
BCE BUBI TUIAHOB, ONMHMCAHHBIX BHINIE. B Apyrux ciaydasx IutaH MPOEKTa OMUCHIBAET TOJIBKO
TexHoJornueckuit npouecc cozganus [10. B TakoM miane 00s3aTenbHO NPUCYTCTBYIOT CCBUIKH
Ha IJIaHbI IPYTUX BUJIOB, HO OHU Pa3pabaThIBAIOTCS OTAEIBHO OT IUIaHA MIPOEKTa.

Jleranu3anus MijaaHOB HNPOEKTOB OY€Hb PA3HUTCS B 3aBUCHUMOCTH OT THUIA pa3padaThl-
BaeMOTro MPOrpaMMHOI0 MPOAYKTa M OopraHu3anuu-paspadorunka. Ho B i1ro6oM ciydae 60ib-
IIMHCTBO IUIAHOB COZIEPIKAT CIEYIOLIUE pa3esbl.

1. Brenenue. KpaTkoe onucanue neneit npoekTa U MPOeKTHBIX OrpaHUYeHUN
(Or0/KETHBIX, BpDEMEHHBIX U T.1I.), KOTOPbIE BaXKHBI [Tl YIIPABJICHUS IIPOCKTOM.

2. Opranu3anys BeIIOTHEHHS MTpoekTa. Onucanue crnocoda moadopa KOMaH bl
pa3pabOTUHUKOB M paclpeieiCHIe 00s3aHHOCTEH MKy YIeHaMU KOMaH/IbI.

3. Ananmu3 puckoB. OnrcaHne BO3MOXHBIX TPOSKTHBIX PUCKOB, BEPOSITHOCTH HX
MIPOSIBJICHUS M CTPATET i, HAIIPABJICHHBIX HA X YMEHBIICHHUE.

4. AnmapaTHble W TMPOTPaMMHBIE PECYpPChl, HEOOXOIUMBbIE ISl peaju3aldy IMPOEKTa.
[lepedeHp anmapaTHBIX CPEICTB U MIPOrPAMMHOTO 00eCIIeYeHus, HEOOXOMMOTO /ISl pa3paboTKu
porpaMMHOro mnpoaykTa. Ecnm anmapatHele cpencTBa TpeOyeTcs 3aKynarh, MPUBOAUTCS UX
CTOMMOCTbH COBMECTHO C Tpa(pUKOM 3aKyIKH U IOCTaBKH.

5. Pazbuenne pabor Ha orambl. [lpomecc peanmmzanuu mpoekTa pa3dOWBaeTcs Ha
OTJeNbHbIE MPOLECCHl, ONPEAESIOTCS ATallbl BBINOJHEHUS IPOEKTa, MPUBOJIUTCS OIUCAHUE
pe3ynbTaToB ("BRIXOMOB") KaXKIOTO dTana U KOHTPOJIbHBIE OTMETKH.

6. 'paduk pabor. B 3ToM rpaduke oToOpakaroTCsl 3aBUCUMOCTH MEXTY OTICITbHBIMHU
nporeccamu (3tanamu) paspadbotku [10, oneHKM BpeMEHM MX BBINOJIHEHHUS M paclpeesieHue
YJIEHOB KOMaH bl pa3paboTYUKOB 10 OTAENIbHBIM dTanam.



7. MexaHu3Mbl MOHUTOPMHIa M KOHTPOJs 32 XOJAOM BBINOJIHEHHUS IPOEKTA.
OnuceIBalOTCS MpPEAOCTaBIsIeMble PYKOBOJAUTEIEM OTYETHI O XO/1€ BBHIIIOJHEHUS padOT, CPOKHU UX
MPEAOCTABIICHUS, a TAK)KE MEXAHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[Inan noyKeH peryisipHO IepecMaTpuBaThCs B Ipoliecce peanu3auuu npoekra. OnHu
YyacTu IUIaHa, HampuMmep rpaduk paboT, U3MEHSIOTCS 4acTo, Apyrue Oojee cTaOuibHBL. [lns
BHECEHUS] HM3MEHEHWH B IUIaH TpeOyeTcs CchenuanbHas OpraHu3anus JOKYMEHTOIIOTOKA,
MTO3BOJISIIOIIAS OTCIICKUBATH 3TH U3MEHEHUSI.

OO0mme cBe1eHHUs 0 TPeOOBAHUAX K MHPOPMAIMOHHBIM CHCTEMAM

[TpoOnembl, KOTOpBIE NPUXOIMTCS pEHIaTh CIEIHAIMCTAM B IPOLECCEe CO3IaHUS
POrpaMMHOTO OOeCTieueHHsI, O4YeHb CIIOKHBL. [lpupoma 3Tux mpoOieM He Bceria scHa,
0coOeHHO ecnu pa3padarbiBacMasi HPOTrpaMMHAsi CHCTeMa HWHHOBAIMOHHas. B dacTHOCTH,
TPYAHO 4YETKO OMUCaTh T€ JACWUCTBUS, KOTOPHIE JOJDKHA BBINONHATH cuctema. OmmcaHue
(YHKIIMOHATBHBIX BO3MOYKHOCTEH M OTpaHUYCHUH, HAKJIAJbIBAEMBIX HAa CHUCTEMY, Ha3bIBACTCS
TpeOOBAaHUSAMU K 3TOM CHCTEME, a caM Ipolrecc GOPMHUPOBAHUS, aHATTN3A, JOKYMEHTHPOBAHUS H
MPOBEPKH ATHX (PYHKIIMOHAIBHBIX BO3MOXXHOCTEH U OIpaHHUYCHHN — pa3padoTKoil TpeOOBaHUH.

TpeboBaHus MOIPa3AEISAIOTCS HAa MOJIB30BATENBCKHE M CUCTEMHBIC. [lomb30BaTensckue
TpeOOBaHUSI — O3TO ONKMCAHWE HA ECTCCTBCHHOM SI3bIKE (TUTFOC TOSICHSIOIIME JUArPaMMBbI)
(GyHKIUH, BBIMOJHSICMBIX CHUCTEMOW, W OrpaHUYCHUI, HakialIbiBaeMbix Ha He€. CucTeMHbIC
TpeOOBaHUSI — 3TO OMUCAHUE OCOOCHHOCTEH CHUCTEMBI (apXUTEKTypa CHUCTEMBbI, TPEOOBaHUS K
napamerpam o0OpyaoBaHUS | T.J.), HEOOXOAUMBIX Uit 3 (PeKTUBHON peanu3anuu TpeOoBaHUN
MIOJIb30BATEJIS.

IlepBble mIaru mo pazpadorke TpedGoBaHN K MH(POPMANUOHHBIM CHCTEMaM
- aHAJIU3 OCYILeCTBUMOCTH

Pazpabotka TpeGoBaHUN — 3TO MPOILECC, BKIIOYAIOIINNA MEPONPUITHS, HEOOXOAUMbIE
JUISL CO3JaHUSl W YTBEPXKICHMSI JIOKYMEHTa, COJACPIKAIIEro CrIenu(pUKaIN CHCTEMHBIX
TpeboBaHui. [[s1 HOBBIX NPOTPAMMHBIX CHCTEM IIpoliecc pa3pabOoTKu TpeOOBaHUM HOTKEH
HAaYMHATHCA C aHAIM3a OCYIIECTBUMOCTH. HavamoMm Takoro anaiam3sa siBIsS€TCs 00Iee ONMucaHue
CHUCTEMBI U €€ Ha3HAUCHHUs, a PE3yJIbTATOM aHajJu3a — OTYET, B KOTOPOM JIOJKHA OBITh YEeTKas
pEeKOMEHIalusl, MPOAOKATh WM HET TMporecc pa3paboTKu TpeOOBaHUN TMPOEKTUPYEMOM
cucteMbl. JIpyruMu CcIOBaMH, aHAJIW3 OCYIIECTBUMOCTH JOJKEH OCBETUTH CIIEIYIOLINe
BOIIPOCHI.

1. OtBeuaer nu cucTemMa OOITUM U OU3HEC-1IEISIM OpraHu3aIMi-3aKa3uruKa u
opraHu3aiun-pa3padoTanKa’?

2. MOXHO JT1 peaTn30BaTh CHCTEMY, UCITIOJIb3Ys CYIISCTBYIOIINE HA JTAHHBI MOMEHT
TEXHOJIOTHH U HE BBIXOJIS 32 MIPeIeNbl 3aJaHHOW CTOUMOCTH?

3. MoXHO JT 00BEAMHATH CUCTEMY C IPYTUMHU CHCTEMaMH, KOTOPBIE yiKe
IKCILTyaTupyroTcs?

Kputndeckum sBIsieTcss BONpPOC, OYyIeT JHM CHCTEMa COOTBETCTBOBATH IIEISM
opranu3anuu. Eciu cucremMa HE COOTBETCTBYET STHUM IICNISIM, OHAa HE MPEJCTABISET HUKAKON
IIEHHOCTH JUIsl OPTaHu3alnd. B TO jke BpeMsi MHOTHE OpraHU3aIliu pa3padaThIBalOT CHCTEMBI, HE
COOTBETCTBYIOIIME UX LEISIM, JIMOO HE COBCEM SICHO TOHMMAs 3TU LIENH, JTMOO TOJ BIUSHUEM
MOJIMTUYECKUX WM OOIIECTBEHHBIX (PAKTOPOB.

BrimonHenue aHanm3a OCYHIECTBUMOCTH BKIIIOYaeT cOOp W aHanu3 WHGOpMAlUU O
OynyIiei cucTeMe W HalmucaHWe COOTBETCTBYIOIIEro ordyera. CHadanma CIEIyeT OIpEAeiUTh,
Kakasi UMeHHO MH(popMamms HeoOX0aUMa, YTOOBI OTBETHTHh HA TOCTABJICHHBIC BBIIIE BOMPOCHL.
Hanpumep, 3Ty nHpOpMAIIHIO MOXKXHO MOJYYUTh, OTBETUB Ha CIEAYIOIIEE:

1. Yro mpom3oiiieT ¢ opranu3aimei, eciiv cucreMa He Oy/1eT BBeIeHa B OKCIUTyaTaluio?

2. Kakue tekymiue nmpo0ieMpl CyIIeCTBYIOT B OpraHU3alliy U KaKk HOBas CHCTEMa
MOMOYET UX PEUIUTH?

3. Kakum oOpa3zom cucreMa OyzieT crnocoOCTBOBATH IEsIM On3Heca?



4. TpeOyet 1 pa3paboTKa CHCTEMbI TEXHOJIOTUH, KOTOpast IO 3TOTO HE UCIIOIb30BAIACh
B OopraHuzauun?

Jlanee HEOOXOMMO ONPENICIUTh KICTOYHUKU MHPOPMALIUU. DTO MOTYT ObITh MEHEIKEPBI
OTJEJIOB, TJIe CUCTeMa OyJeT HCIOJIb30BaThCs, Pa3pabdOTUYMKHU IMPOTPAMMHOTO OOCCIICUCHHUS,
3HAKOMBIE C THUIIOM OYAYILEH CUCTEMBI, TEXHOJIOTH, KOHCYHBIC MOJIb30BATEIH U T.JI.

[Tocne oOpaboTku coOpanHHOW WH(GOpPMAMKM TOTOBUTCS OTYET MO aHAIH3Y
OCYIIECTBUMOCTH CO3/[aHUSI CUCTEMBL. B HEM JI0JDKHBI OBITh JJaHbI PEKOMEHAAIUH OTHOCUTEIIBHO
MPOJOJDKEHHST Pa3pabOTKU CHCTEMbl. MoOryT OBITh TNPEAJIOKEHBI HM3MEHEHHUsS OoJpKeTa Hu
rpaguka pabOT MO CO3JAHHIO CUCTEMbI WJIM TPEIbSIBICHBI OOJiee BBHICOKHE TpPEOOBaHHS K
cHCTEME.

TEXHOJIOI'MM KOHTPOJISI KAYECTBA ITPOEKTOB HHOOPMAILIMOHHBIX CUCTEM

I[InannpoBaHue NpoeKTa

VYmpasieHrue NporpaMMHBIM MTPOEKTOM 3aBHCHUT OT MPaBWJIBHOTO IJIAHUPOBAHUS padoT,
HEOOXOIUMBIX HJIsl ero BbIMOJHEeHHs. [lmaH moMoraer MeHeIKepy MNPEeABHAETh MPOOIEMBI,
KOTOpblE MOTYT BO3HUKHYTh Ha Kakux-mubo osrtamax co3ganusa 110, u paspaborathb
MPEBEHTUBHBIE MEpPbl I HUX MpenynpexaeHus win pemenus. [lmaH, paspaboTaHHBINM Ha
HAYyaJlbHOM JTale MpPOEKTa, PacCMaTPUBAETCS BCEMHU €ro y4YaCTHHKAMHU Kak PYKOBOISIIUN
JIOKYMEHT, BBIIIOJIHEHHE KOTOPOTO JIOJKHO MPUBECTH K YCIEIIHOMY 3aBEPIICHUIO TPOEKTa. DTOT
MepPBOHAYANIbHBIN TUIAH JIOJDKEH MaKCHMAaJbHO MOJPOOHO OMUCHIBATH BCE ATAIbl pealln3alliu
npoekta. Kpome pa3zpaboTku miaHa IpoeKkTa, Ha MEeHEeIKepa JOKHUTCS 003aHHOCTh pa3paboTKu
JIPYTUX BUAOB IJIAHOB. DTU BUBI IUIAHOB KPaTKO OMUCcaHbl B Tabmuie 3.1.

B nuctunre 1 mokasan npouecc miaanupoBanus co3ganus 110 B Bune ncesaokona. 3uech
C/IeNlaH aKIeHT Ha TOM, YTO IUIAaHWPOBAHUE — 3TO UTEPAIMOHHBIN mporecc. [Tockonbky B mpo-
[[eCCe BBIMOJHEHUS MPOEKTa MOCTOSHHO MOCTyMaeT HOoBas MH(GOpMalus, IUIaH JIOJDKEH pery-
JSIPHO TIepecMaTpuBaThCcs. BaxkHbIiME (aKTOpaMH, KOTOPHIE JOJHKHBI YUUTHIBATHCS MPHU pas3pa-
00TKe TUIaHa, ABISAIOTCS (PMHAHCOBBIE U JIETIOBBIE 00s3aTENbCTBA OpraHu3anuu. Eciam oHn uzme-
HSIOTCS, 9TH U3MEHEHUS TaKXKe JIOJDKHBI HAWTH OTpaskeHHUE B TJIaHe padoT.

Tab6muna 3.1 - Buas! mianos

I1man Onucanue

[Tnan xauecTBa OmnuceIBaeT CTaHAAPTHI U MEPOINPHATHS MO TMOAJEpPKKE KayecTBa
paspabarbiBaemoro 110

[Tnan arrecranuun OmnuceiBaeT cocoObl, pecypchl U epedeHb padoT, HEOOXOJUMBIX JJIS aT-

TECTAIMU TPOTPAMMHOMN CUCTEMBI

[Inan  ynpaBnenus| ONucChIBaeT CTPYKTYPY U MPOLIECCHl YIPaBICHUs KOHUTyparuen
KOH(Urypanuen

[Tnan cornpoBo-| [Ipeanaraer niuan MeponpusTHii, TpeOyromuxcs s conpoBoxaeHus [10
nenus 110 B IIPOLIECCE €70 IKCILTYaTallUH, a TAK)KE PACUET CTOUMOCTH CONPOBOKIE-
HUS U HEOOXOAMMBIE JIJISl 3TOTO PECYPCHI

IInan 0 YyIIpaBJIC- OnuceiBaeT MCpPONPUATHA, HAITPABJICHHBIC HA MMOBBIILICHUC KBaJ'II/I(l)I/IKa-
HHUIO IIEPCOHAIIOM UM YJICHOB KOMaHIbI paBpa6OT‘—II/IKOB

JIuctunr 1. IIponecc niaHupoBaHusi MPOEKTa

OmnpeneneHne MPOSKTHBIX OTPaHHYEHUI

[TepBoHayanbHas OIICHKA MapaMETPOB MPOEKTa

OmnpeneneHue TanoB BHITOTHEHHSI POEKTAa U KOHTPOJIBHBIX OTMETOK
while moka mpoeKT He 3aBepIIUTCs WK He OyAeT OCTaHOBIeH loop
CocraBienue rpaduka padbot

Hauvano BeimonHeHust pabot




OsxuiaHre OKOHYaHHUsI OYEPEIHOT0 dTana padoT
OrtciiexxuBaHue X0/1a BHITIOJHEHHS Pa0boT

[TepecMOTp OLIEHOK MAapaMETPOB MPOCKTA

W3menenue rpaduka padboT

[TepecMOTp MPOESKTHBIX OTPaHHUYCHUIN

if (Bo3HmKI1a IpoOema) then

[TepecMOTp TEXHUUECKUX MIM OPTaHU3ALMOHHBIX ITAPAMETPOB
npoekra end if

end loop

KoHTpoJsibHbIE 0TMETKH 3TaNOB padoT

Menemkepy Ui opranu3anuu mpoiecca co3nanus [10 u ynpaenenus uMm HeoOXoauma
unpopmanud. [Tockonbky camo mporpamMmmHoe oOecreueHUue HeocsI3aeMo, 3Ta YIpaBlIeHYECKas
nHpOpMAIHA MOXKET OBITh TIOJTY4YEHA TOJIBKO B BUAE TOKYMEHTOB, OTOOPaKAIOIINX BHIMIOJHEHUE
OUYEepEeTHOr0 3Tana pa3padoTKU MPOrpaMMHOI0 IpoAyKTa. be3 aToi nHpopManuy Henb3s CyAUTh
O CTENeHH TOTOBHOCTH CO3[aBaeMOro MPOyKTa, HEBO3MOYKHO OLIEHUTh IPOU3BEICHHBIC
3aTpaThl WIM U3MEHUTH Tpaduk padoT.

[Ipy nmaHupoBaHMM TpoOIlEcCa OMPEAENSIOTCS KOHTPOJbHbIE OTMETKHM— BEXH,
OTMEYAIOIINe OKOHYAHUE OMpPENETICHHOro 3Tama pador. (s Kakmoi KOHTPOIBHONW OTMETKU
CO3JaEeTCsl OTYET, KOTOPBIM MPEIOCTABISIETCS PYKOBOJACTBY MPOEKTAa. DTU OTYETHl HE JIOJKHBI
ObITh OOJBIIMMU OOBEMHBIMU JOKYMEHTAMHU; OHHM JOJKHBI MOJBOAMTH KpPaTKUE€ HWTOTH
OKOHYAHUS OTHEIHHOTO JIOTMYECKU 3aBEPIICHHOrO 3Tala MPOeKTa. JTaroM HE MOXKET ObITh,
HanpuMep, "Hanucanne 80% kona mporpamm", NOCKOJIbKY HEBO3MOKHO IIPOBEPUTH 3aBEPIICHUE
Takoro '"srama"; Kpome TOro, mnojaoOHas wuHQOpMAIMSA NPAKTHUYECKH Oecrojie3Ha Juis
yIpaBJIeHHs, MOCKOJIbKY 3/1eCh HE OTOOpakaeTcsi CBsA3b ATOro "stama" ¢ APYrUMH 3TaraMu
co3manud I10.

OObIYHO 1O 3aBEPLICHMM OCHOBHBIX OONBIIMX 3TaloB, TaKUX Kak pa3paboTka
crienr(uKaluy, MPOEKTUPOBAaHUE M T.M., 3aka3uuky I1O mpemocTaBistoTCs pe3yiabTaThl MX
BBIIMOJIHEHUS, TaK Ha3bIBa€Mble KOHTPOJBHBIE IPOEKTHBIE 3JIEMEHTBl. IJTO MOXET ObITh
JOKYMEHTaIus, IPOTOTUIl MPOTrPaMMHOIO MpPOAYKTa, 3aKOHYEHHble mojcuctems! 10 u T1.1.
KoHTposbHBIE NPOEKTHBIE AJIEMEHTHI, IpeaocTaBisieMble 3akazuuky 110, moryr coBmanmath ¢
KOHTPOJIbHBIMH OTMETKaMH (TOYHEE, C pe3yJibTaTaMU BBIOJHEHMUs Kakoro-nubo srtama). Ho
o0OpaTHOe yTBepXkaeHue HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHME IPOEKTHBIE
PE3yJIbTaThl, KOTOPBIE UCIIOIB3YOTCS AJI1 KOHTPOJIS 32 XOJOM BBIIIOJIHEHHS POEKTA, U OHHU, KaK
IIPaBWJIO, HE MTPENOCTABIIAIOTCS 3aKazuuky [10.

Jnst ompeneneHuss KOHTPOIBHBIX OTMETOK Bech mporecc cosnanus 110 momkeHn ObITh
pa3bUT Ha OTAENbHbIE B3Tambl C YKa3aHHBIM "BBIXOJOM" (pe3yJbTaTOM) KaXKIOro JTana.
Hanpuwmep, Ha pucynke 3.1 noka3zassl 3Tamsl pa3padoTku cnenudukanuu TpeboBaHMi B ciiyyae,
KOI'Zla JUlsl €€ MPOBEPKHU MCIOIb3YETCs NMPOTOTUI CUCTEMBI, a TAK)KE MPEACTABIEHBI BHIXOHBIE
pe3ynbTaThl (KOHTPOJbHBIE OTMETKH) KaXJO0ro JTama. 31eCh KOHTPOJIbHBIMU IPOEKTHBIMU
3JIEMEHTaMU SBJISIOTCS TpeOoBaHUs U cneruuKalus TpeOoBaHHH.

Axanda
oCyLIeCT-
BAMOCTH

A
Morsj0earTentexue on Npoexr CucTemKme
Orver 1pe5OBaKHA ¥x | aprmexrype 1pe6OBaHMR
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Pucynok 3.1 - Dramnsl npouecca pa3paboTku crienupuKauu

Pa3paborea
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1peb083HA




I'paduk pador

CocraBnenue rpaduka - 0JlHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIMOIHAEMBIX MEHEKe-
poM mpoekTa. 37ech MEHEIKEep OLEHUBACT JUIMTEIbHOCTh MPOEKTA, OMpEeNseT pecypchl, He-
00XO0UMBIE IJISl peanu3alii OTAeIbHBIX ITAroB padoT, U MpeJCTaBiIseT ux (3Tambl) B BUAE CO-
IJIaCOBaHHOM TOcjen0BaTeNbHOCTH. Eciy JaHHbI MPOEKT mo100eH paHee pealn30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOeKTa MOXHO B3SATh 32 OCHOBY JUISl AaHHOTO Ipoekta. Ho 3atem
CIIeIyeT y4ecTh, UTO Ha OTAENBHBIX ATaax HOBOrO MPOEKTa MOTYT HUCIOJIb30BAThCS METOABI U
MOJIXO/IbI, OTJIMYHBIE OT UCTIIOJIb30BAaHHBIX paHee.

Ecnu mpoekt sBisieTcss WHHOBAIIMOHHBIM, [E€PBOHAYAIBHBIE OLIEHKH JUIUTEIBHOCTU U
TpeOyeMbIX pECypcoB HaBepHsKa OyAyT CIMIIKOM ONTHUMUCTUYHBIMH, JaXK€ €CIU MEHEIKEp
MOTIBITAETCS MMPEAYCMOTPETh BCE BO3MOKHBIE HEOXKHAAHHOCTH. C 3TOM TOUKHU 3pEHHS MPOCKTHI
co3nanusa [10 He oTnMuaroTcs OT GONBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX MPOEKTOB. HoBble
a’pomopThl, MOCTBI W JaX€ HOBbIE aBTOMOOWIM, KaK MPaBWIO, TOSABIAIOTCS TO3Ke
MEPBOHAYAIILHO OOBSIBICHHBIX CPOKOB UX CIIAYM WUJIU MOCTYIJICHUS HAa PHIHOK, YeMY MPUYMHON
SIBJIAIOTCSI HEO’KUAHHO BO3HUKIIIME TIPOOJIEMbl U TpyAHOCTH. IMEHHO mo3Tomy rpaduku padot
HEO0OXOIMMO TOCTOSSHHO OOHOBJISITH IO Mepe IMOCTYIUICHHS HOBOW WHGOpMAalUu O XOAe
BBITIOJTHEHUS IPOEKTA.

B npouecce cocraBnenus rpaduka (pucyHok 3.2) Bechb MaccuB padboOT, HEOOXOUMBIX IS
peanu3ayy MpoeKTa, pa30MBaeTCsl Ha OTHENBHBIC ATAlbl U OLCHUBACTCS BpeMs, TpeOyromeecs
JUTSL BBITIOJTHEHUST KaKA0To ATana. OOBIMHO MHOTHE 3TaIbl BBIIOIHAIOTCS MapajuienbHo. I'paduk
paboT JOMKEeH MpeaycMaTpuBaTh 3TO M PACHpPENeNsiTh MPOH3BOACTBEHHBIE PECYpChl MEXIY
HUMHU Hambosee ONTHUMAalbHBIM oOpa3oM. HexBaTka pecypcoB [isl BBINOJIHEHHUS KaKOTO-THOO
KPUTHYECKOTO 3TaIla - 4acTasi MPUYMHA 3a/IeP’KKU BBIITOTHEHHS BCETO IPOEKTA.

JuTeabHOCTh ATAnoB OOBIYHO JOJHKHA OBITH HE MeHblIe Henenu. Eciau ona OyneT MeHb-
II€, TO OKAXETCS HUKE TOYHOCTH BPEMEHHBIX OLEHOK ATAIIOB, YTO MOXET IMPUBECTH K YAaCTOMY
nepecMoTpy Tpaduka pador. Taxxke 1ernecoodbpa3sHo (B acleKTe YIpaBiICHUS MPOCKTOM)
YCTaHOBUTH MaKCHUMAIIbHYIO JITUTENBLHOCTh JTANoB, He mpeBbimaronyto 8 win 10 venens. Ecnu
€CThb ATallbl, UMEIOLIME OONBIIYIO ATUTEIBHOCTD, UX CIEAYeT pa30uTh Ha dTanbl MEHbIICH M-
TEJIBHOCTH.

[Ipu pacuere IIMTENHHOCTH STAlOB MEHEIDKEP JOJDKEH YYHTHIBATH, YTO BBITOJIHEHHE
mo0oro arana He oboaeTcst 0e3 0ONBIINX WIH MaJIeHbKUX MpobieM U 3aaepxkek. PazpaboTunku
MOTYT JIOIYCKaTh OIIMOKU WJIHM 33JIep)KUBATh CBOIO Pa0OTy, TEXHHKA MOKET BBINTH M3 CTPOs
mn0o amnmapaTHele WJIM TPOTPaMMHBIE CPEICTBA IMOAJCPKKH Tporecca pa3padOTKH MOTYT
MOCTYIIUTh C ONO3/JaHueM. EciM TpOeKT WHHOBAIMOHHBIA W TEXHHYECKH CIIOKHBIA, 3TO
CTaHOBHTCS JIOTIOTHUTEILHBIM (PAKTOPOM TMOSIBIICHHS HETIPEIBUICHHBIX MPOOJIEM U YBETUYCHUS
JUTMTENTFHOCTH pealTn3alliy MPOEKTa 110 CPAaBHEHHUIO C TIEPBOHAYATIHLHBIMH OI[CHKAMH.

TpedoBanus k 10

JluarpaMMbl poOLEcCOB U BpeMeHHbIe THATPAMMbI

]
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Pucynok 3.2 - TIpomnecc cocraBnenus rpadpuka padbot

Kpome BpeMeHHBIX 3aTpaT, MEHEIKEp [OJDKEH pPacCUUTaTh JIPYyrUe pPecypchl,
HEOOXOUMBIC ISl YCTICITHOTO BBITIOJIHEHMsI Kakoro stama. OcoOblii BUA PECypcoB — 3TO
KOMaHJ1a pa3pabOTYMKOB, IPUBJICUECHHAsI K BBHIIOJIHEHUIO POeKTa. JIpyruMu BUJAMHU PECYpPCOB
MOTYT OBITh HEOOXOIUMOE CBOOOTHOE TMCKOBOE MPOCTPAHCTBO HA CEPBEPE, BPEMsI



WCIIOIB30BaHUS KAKOTO-TMOO CIEeNHATIbHOTO O000py/IOBaHUS H OIJDKETHBIE CpPENCTBA Ha
KOMaHMPOBOYHBIC PACXO/IbI IIEPCOHANA, pAOOTAIONIETO HAJl IPOSKTOM.

Cy1iecTByeT X0opoIee SMIUPUIECKOE TPaBUIIO: OLICHUBATh BPEMEHHBIE 3aTpaThl TaK, Kak
OyITO HHMYErOo HEMPEIBUICHHOTO W "IJIOXOro" HE MOXET CIYYHTHCS, 3aT€M YBEJIMYUTH ITH
OIICHKH JIJIS y4eTa BO3MOXKHBIX MpobieM. Bo3MokHBIE, HO TPYAHO MPOTHO3UPYEMbIE MPOOJIEMbI
CYIIIECTBEHHO 3aBUCAT OT THIA M TApaMETPOB IMPOEKTA, a TAKXKE OT KBaJU(UKAIIMU U OIbITA
YJICHOB KOMaHIbl pa3paboT4nkoB. K HMCXOAHBIM pacyeTHBIM OIICHKAM pPEKOMEHIYETCS
n06aByaTh 30% Ha BO3MOXKHBIE TIPOoOIeMbl U 3aTeM eie 20%, 9To0bI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOJKHO TIPEABUICTD.

I'paduk paboT TO MPOEKTy OOBIYHO TPEICTABISACTCS B BHJAE HaOopa auarpamMMm U
rpaduKoOB, IMOKA3bIBAIOIINX pa30HMEHHE MPOCKTHBIX pabOT Ha JTambl, 3aBUCHUMOCTH MEKIY
ATanaMu U pacupejiesieHue pa3paboTUMKOB 10 ITAIMaM.

BpemenHble u ceTeBbIe AMArPaMMBbI

BpemeHnHble W ceTeBble auarpamMMbl TIOJE3HBI IS TpEACTaBieHUs Tpaduka padoT.
Bpemennas nuarpamMma MOKas3bplBa€T BpeMsl Hadajla M OKOHYAHUS KaXJIOro 3Tama U ero
muTensHocTh. CeTeBas nuarpaMMa OTOOpakaeT 3aBUCUMOCTH MEXAY Pa3iIMYHBIMHM 3Talnamu
IIPOEKTA. JTU IUarpaMMbl MOKHO CO3[1aTh aBTOMaTHYECKH C IIOMOILBIO MPOTPaMMHBIX CPEJICTB
HOJICP>KKH YIIPaBJIEHUS] HA OCHOBE MH(pOpMaIUH, 3aJI0’)KEHHON B 0a3e JaHHBIX NIPOEKTA.

PaccMoTpuM 3Tanbl HEKOETo MPOEKTa, PEACTaBICHHbIE B Ta0Jl. 2, U3 KOTOPOii, B 4aCTHO-
CTH, BUJIHO, 4TO 9Tan T3 3aBucut oT 3tana T1. 3to 3HauuT, yro 31anm T1 J0KEH 3aBEpIIUTHCS
npexae, ueM HauyHercs 3tan 13. Hampumep, Ha 3tane T1 npoBoauTCS KOMIIOHEHTHBIN aHaIu3
CO3/1aBa€MOTI'0 IIPOIPaMMHOI0 NPOAYKTA, a Ha 3Tarne 13 — MpOeKTUPOBAaHUE CUCTEMBI.

Ha ocHOBe npHBENEHHBIX 3HAYEHUN JJIUTEIBHOCTH 3TANOB U 3aBUCHUMOCTH MEXy HUMU
CTPOUTCSl CeTeBOM TIpaduK IocieaoBaTeabHOCTH 3TanoB (pucyHok 3.3). Ha stom rpaduke
BUJIHO, Kakue pabOThl MOTYT BBIIOJHATHCSA MapalieIbHO, a KaKWe JOJDKHBI BBIOJIHATHCS
MOCJIeIOBAaTENbHO JPYT 3a JpYroM. OTambl 0003HaueHBbl MPSIMOYrojbHUKaMu. KOHTposbHbIE
OTMETKHU M KOHTPOJIbHBIE TPOEKTHBIE JIEMEHTHI [TOKa3aHbl B BHJI€ OBAJIOB U 0003HAYEHBI (KaK U
B Tabn. 3.2) OykBoii M c¢ cooTBeTCTBYIOIIMM HOMepoM. JlaThl Ha JaHHOW JAMarpamme
COOTBETCTBYIOT Hadajly BBINIOJIHEHUS 3TanoB. CeTeByl0 auarpamMmy cjelyeT 4uTaTh cjeBa
HaIIPaBO U CBEPXY BHHU3.

Tabnuua 3.2 - Dransl mpoekTa

Otan JnurensHOCTH (IHK) 3aBUCUMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

T5 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)

T8 25 T4 (M5)

T9 15 T3, T6 (M4)
T10 15 T5, T7 (MT7)
T11 7 T9 (M6)

T12 10 T11 (M8)



14/7/99 15 aHed

15 aHed

25/8/99

10 AHeit BT 40 e 18199
T 5 F M7 ) 15 pren
T10 [ 10 pred
18/7/99 —_—
T12

25 pHeit

T8 { KoHel, '
19/9/99 "

Pucynok 3.3 - CereBas nuarpamma 3TanoB

Ecin 11 co3maHus ceTeBOM JuarpamMmbl HCIIOJIB3YIOTCS TNPOTPaMMHBIE CpENCTBA
MOAJEPKKH YIPaBJICHUS IPOEKTOM, KaXKJblil 3Tall JOJKEH 3aKaHUMBAaThCS KOHTPOJIbHOU
oTMeTKOM. OuepeqHOW H3Talm MOXET HayaTbCsl TOJBKO TOrJa, Korja OyAer mojydyeHa
KOHTpPOJIbHAsl OTMETKa (KOTOpas MOKET 3aBUCETh OT HECKOJIbKUX IMPENUIECTBYIOLIUX STaIoB).
[loaromy B Tperhem cTonOIe Tabia. 3.2 mpuBENEHbl KOHTPOJbHbIE OTMETKHM; OHM OyAyT
JOCTUTHYTBl TOJIBKO TOTJa, KOorja OyAeT 3aBeplleH 3Tal, B CTPOKE KOTOPOro IOMEIleHa
COOTBETCTBYIOIIAsl KOHTPOJIbHAsI OTMETKA.

JIrobo#t sTam He MOXKET HauyaThCsl, MOKa HE BBIOJHEHBI BCE ATallbl HAa BCEX MYTHX,
BEIyIIUX OT Hayajla MpoeKTa K JaHHOMY 3tany. Hanpumep, atan T9 He MoxkeT HauaThCs, MTOKa
He OynyT 3aBepmieHbl dTanbl 13 w T6. OTMerum, 4YTO B JI@HHOM CiIy4yae JOCTHIXKEHUE
KOHTPOJIbHON OTMETKH M4 rOBOPHUT O TOM, UTO 3THU ITAIbl 3aBEPILEHBI.

MuHuManbHOE BpeMs BBIIIOJHEHUS BCETO MPOEKTa MOXKHO PacCUUTaTh, IPOCYMMHPOBAB
B CETEeBOH JuarpamMme JUIMTEIBHOCTH 3TalloB HAa CaMOM JJIMHHOM INyTH (JUIMHA NYTH 37ECh
U3MepsIeTCs] He KOJMYECTBOM ITAloB Ha IyTH, a CYMMAapHON JJIUTENBbHOCTBIO ATUX 3TAIoB) OT
Hayasa MMpoeKTa J0 €ro OKOHYaHUs (3TO TaK Ha3bIBA€MbIM KpUTHUECKUH MyTh). B HamieMm ciydae
MPOJOJDKUTENPHOCTh MpoeKTa cocTaBiseT 11 Hemens wnu 55 paboumx aneid. Ha puc. 3
KPUTHYECKHH MyTh MOKa3aH 0oJiee TOJICTHIMH JIMHUSAMH, YeM OCTajbHbIE MyTH. Takum oOpazom,
o01masi MpOAODKUTENFHOCTh pealn3alliil MPOEKTa 3aBUCUT OT ITANoB PadOT, HAXOIAIMIUXCS Ha
KpuTHYeckoM myTH. JIroGast 3ajiepkka B 3aBEpLICHHUU JIIOOOro 3Tama Ha KPUTUYECKOM IyTH
IIPUBENET K 3a/1€P>KKE BCETO MPOEKTA.

3anepkka B 3aBEpIIEHUU STANoOB, HE BXOJANIMX B KPUTHUUYECKUHA MyTh, HE BIUSET Ha
MPOAOIDKUTEIBHOCT BCETO MPOEKTA JI0 TeX MOp, MOKa CyMMapHasi JJIUTEIbHOCTh 3TUX ITAIoB (¢
YUTOM 33/Iep)K€K) Ha KaKOM-HMOyJOb IYTH HE IMPEBBICUT MPOJOJDKUTEIBHOCTH paboT Ha
kputnueckoM nytu. Hampumep, 3amepxka stana T8 Ha cpok, MeHbmnid 20 qHEH, HUKAaK He
BIMAET Ha OOIIyIO0 MPOJOKUTENIBHOCTh TpoekTta. Ha pwuc. 3.4 mpencraBieHa BpeMeHHas
uarpamma, Ha KOTOpPO MOKa3aHbl BO3MOYKHBIE 33JIEP>KKHM Ha Ka)KIOM JTarle.



&7 N7 w7 2’7 18 88 158 228 298 59 129 199

‘Haqaﬂo‘ | {
14 |
T \
T2 | ] 1]
t e | ;
L |
73 | , ]
M5 4 ]
T8
M3 ] | l &
M2
L — | |
| 15 | |
| I N D B
o ] ‘ \
W ] |
T10 |
& M6
T —
' j | ome
} | | m‘i I—_‘__‘
‘ ; | Koney

PI/ICYHOK 34- BpeMeHHaﬂ JuarpaMma JJIMTCIbHOCTH 3TAIIOB

CereBasg nuarpaMmMa IO3BOJISIET YBUACTH B 3aBUCMMOCTH 3TallOB 3HAYMMOCTH TOTO WIN
MHOTO JTana JAjs peaju3alliy BCero mpoekra. BHUMaHue K 3TamaM KpUTUYECKOrO IMyTH 4YacTo
MO3BOJISIET HAMTU CMOCOOBI MX M3MEHEHHMs C TeM, YTOObl COKPAaTUTh JUIUTEIBHOCTH BCETO
npoekTa. MeHeKepbl UCTIONb3YIOT CETEBYIO AUArpaMMYy JJIsl pacipeieaeHus pador.

Ha pwuc. 3.5 mnokazano npyroe mnpenctaBieHue rpaduka padoT. ITO BpeMEHHas
auarpamMma (MHOTZIa Ha3blBaeMasi 110 MMEHU ee n3o0peraTesns auarpaMMoil ['antra) MoxeT ObITh
IIOCTPOEHA MPOrPaMMHBIMH CPEACTBAMU MOJJEPKKH Ipoliecca yrpasieHHus. OHa MOKa3bIBaeT
JUINTEIBHOCTh BBIMIOJIHEHUS! KaXJIOTO AJTama M BO3MOXKHBIE HUX 3aJepKKH (TOKa3aHbl
3aT€HEHHBIMU MPSAMOYTOJbHUKAMHU), @ TAKXKE JaThl Hayajla U OKOHYAHUS KaXKJI0T0 dTana. JTarbl
KPUTHUYECKOIO MYyTH HE UMEIOT 3aTE€HEHHBIX MPSIMOYTOJIBHUKOB; 3TO 03HAYAET, YTO 3aJEpiKKa C
3aBepUICHHEM JaHHBIX 3TAIlOB MPUBEJET K YBEIMUEHHUIO JUIUTEIbHOCTH BCETO MPOEKTA.

[Tono6HO pacnipeneneHuo BpEMEHH BBIITOJIHEHUS ATAllOB, MEHEKEP JT0JKEH PacCUUTaTh
pacnpezelieHue pecypcoB 110 TaaM, B YaCTHOCTH Ha3HAUYNUTh UCTIOJIHUTENEN Ha KaXKJIbIi dTall.
B Ttabn. 3.3 npuBeneno pacupeneneHue pa3pabOTIMKOB HA KaXK/IbIM 3Tall, IPEICTaBICHHBINA Ha
puc. 3.5.

Tabnuua 3.3 - Pacnipenenenue UCIOTHUTENEH MO ATariaMm

OTtan Ucnonaurens
T1 ket

T2 AnnHa

T3 ket

T4 Open

TS Mbpu

T6 Anna

T7 Jxum

T8 Open

T9 JxeiH

T10 AnHa



T11 Open
T12 Open
[IpuBeneHHass Tabmuma MOXET OBITH WCIOJB30BaHA MPOTPAMMHBIMU CPEIACTBAMHU
MOJJEPKKH TMpOLIEccCa YNpaBiIEHUsS JIsI MOCTPOCHUS BPEMEHHOW JHAarpaMMbl 3aHSITOCTH
COTPY/JHMKOB Ha OIpPEACIICHHBIX d3Tanax pabot (puc. 5). Ilepconanm He 3aHAT B paboTe Hax
MPOCKTOM BCE BpeMs €ro peajiuszanuu. B TeueHue nepuopa HE3aHATOCTU COTPYAHUKH MOTYT
OBITH B OTITYCKE, pabOTaTh HAJ APYTUMH IMPOEKTAMH, TPOXOAUTH OOYUCHHE U T.]I.
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Pucynok 3.5 - Bpemennas quarpamma pacnpeesieHus paboTHHKOB TI0 Tarnam

B Oompmmx opraHuzanusx oOBIYHO paboTaeT MHOTO CHEIHAINCTOB, KOTOpHIE
3aJIelCTBYIOTCA B MPOEKTE M0 Mepe HeobxonumocTH. KoHeuHo, Takoil MoAX0 MOKET CO3JaTh
OTIpeJieNIeHHbIE TPOOJIEMBI IS MEHEKEPOB MPOEKTOB. Hampumep, ecinu crienuaiucT 3aHsT B
MIPOEKTE, KOTOPBIA 3aJep)KUBACTCS, STO MOXKET CO3/aTh TPSMBIE CIOXHOCTH Ui JPYTUX
MIPOEKTOB, TJI€ OH TAKXKe JOJDKEH Y4acTBOBATb.

[TepBoHauanpHblii rpaduk pabOT HEM3OEKHO CONEPKUT KaKkue-HUOYIb OIMIMOKU WIH
HemopaboTku. Ilo Mepe peanuzanuM MpOeKTa pPACCUUTAHHBIE OLEHKU JJIUTEIbHOCTH
BBITIOJIHEHUS ATAoB paboOT JOJKHBI CPaBHUBATHCS C PEATbHBIMH CPOKAMH BBITIOJHEHUS 3THX
9TanoB. Pe3ynbraTsl CpaBHEHMSI OJDKHBI MCIIOJIB30BATHCS B KAUECTBE OCHOBBI JUIS MIEPECMOTpa
rpapuka paboT elle He peaJM30BAHHBIX 3TAloOB MPOEKTAa, B YACTHOCTU JJSI TOTO, YTOOBI
MOTIBITATHCS. YMEHBIIUTD JUIUTEILHOCT 3TAIIOB KPUTUYECKOTO MYTH.

YnpasJjieHue pucKaMu

BaxxHoit yacTeio paboThl MEHeKepa MPOEKTa SIBJISETCS OLIEHKa PUCKOB, KOTOPBIE MOTYT
NOBIUATh Ha rpaduK pabOT WIM Ha KayecTBO CO37aBaeMOro MpPOTrPaMMHOTO MPOAYKTa, H
pa3paboTka MepONpUATUI 1O NPEJOTBPAIICHUIO PUCKOB. Pe3ynbTaThl aHaan3a pucKOB JOKHBI
ObITh OTpaXkeHbl B IUIaHE MpoekTa. OmpeleneHne pUCKOB M pa3paboTKa MEPONpPUSTUN IO
YMEHBILIEHUIO UX BIIMSHUSA Ha XOJ BBIIIOJHEHUS POEKTA HAa3bIBAETCS YIIPABICHUEM PUCKAMHU.

KoHKkpeTHBIE THNBI PUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHHE Ha JAHHBIA IIPOEKT,
3aBHUCST OT BHJIa CO3/1aBa€MOTr0 MPOTrPAMMHOI0 MPOAYKTa U OT OPraHU3alMOHHOTO OKPY)KEHUS,
I7Ie peaju3yercs MPOrpaMMHBIN MpPOeKT. Bmecte ¢ TeM MHOIrMe€ THIBI PHCKOB CIIOCOOHBI
MOBJIUATH Ha JIFOOBIE IPOTrPaMMHBIE MIPOEKTHI, STH PUCKH MTPUBEACHBI B Ta0. 3.4.

Tabnuia 3.4 - Bo3MokHbIe pUCKH TPOTPAMMHBIX IPOEKTOB

Puck Tunsl pucka OnucaHue pucka

TekyuecThb Puck nnsa npoekra OnbITHBIE Pa3padOTUYNKHU MOKUIAIOT ITPOCKT 110
pa3paboTUHKOB €ro 3aBepIICHUs




N3menenue B Puck 11s mpoekra Opranuzanus MEHSET CBOM IPUOPUTETHI B
yIIpaBJICHUU yIIpaBJIEHUH IPOCKTOM
Opra"u3anuen
HerotoBHOCTB Puck ans mpoekra AmnmapaTHbIe CpeJICTBa, KOTOPbIE HEOOXOJUMBI
anmnapaTHbIX CPECTB U1 IPOEKTA, HE MOCTYNUIN BOBPEMS WU HE
TOTOBBI K 3KCILTyaTalluu
N3menenue Puck nns npoekra u | IlosiBnenue 001100 KOJINYECTBA
TpeGoBaHUI ISt HENpPeABUICHHBIX U3MEHEHU B TPEOOBAHMSIX,
pa3pabarbiBaeMOro | MpeabsIBIIsIEMBIX K pazpabarsiBaemomy [10
IIPOJYKTa
3anepxka B| Puck ans mpoekra u | Cienuduxanuu OCHOBHBIXUHTEP(eiCcoB
pa3paboTke I e IOJICHCTEM HE IOCTYIMIM K pa3paboTYuKaM B
crienupuKanuu pa3pabaTbIBaeMOTO | COOTBETCTBUH C TpaiKOM padoT
IPOAYKTA
Henoonenka  pasmepa| Puck nns npoekta u | Pasmep cucteMbl 3HAYMTEIBHO IPEBBICHI
pa3pabarbIiBacMoOi JUISL NePBOHAYAIILHYIO OLIEHKY
CHUCTEMBI pa3zpabaThIBAEMOTO
IPOAYKTA
Henocrarounas Puck s | CASE-cpenctsa, peHa3HaYCHHbIE TUISt
s¢pextuBHOCTE CASE- | pa3zpabarbiBaeMOro | HOJAECP)KKH IMPOEKTa, OKa3ajluCh MeHee
CPEJCTB MIPOJYKTa 5 (EKTUBHBIMH, YEM OKUIATIOCH
N3meneHus B| busnec-puck OcHOBHBIE TEXHOJIOTUU HOCTPOCHHUS
TEXHOJIOTUH IIPOTPAMMHOM CUCTEMBI 3aMEHSIOTCSI HOBBIMHU
pa3pabotku [10
[TosiBnenue busnec-puck Ha peiHKe nporpaMMHBIX OPOAYKTOB 10
KOHKYPHPYIOIIETO OKOHYaHUS MPOEKTa MOSIBHJIACH
IPOTPAMMHOTO KOHKYPHUPYIOIIAs IPOTrpaMMHasi CHCTEMa
IPOAYKTa

VYIOpouieHHO pPHUCK MOXKHO IOHMMAaTh KakK BEPOATHOCTb MPOSBICHUS KaKHUX-ITHO0
HEeOJIaronpuATHBIX OOCTOSTENIbCTB, HETAaTHBHO BIMSIOIIMX Ha pealu3alMio NpoekTa. Pucku
MOTYT YIpOKaTh MPOEKTY B LIEJIOM, CO3/1aBA€MOMY ITPOTPAMMHOMY MPOIYKTY WU OpraHU3alUH-
pa3paboTuuky. MOKHO BBIIEIUTh TPU THUIIA PUCKOB.

1. Pucku u1g mpoekTa, KOTOpble BIUAIOT Ha Tpaduk paboT WK pecypchl, HEOOXOIUMbIE
JUISL BBITIOJIHEHUS TIPOEKTA.

2. Pucku ju1s pa3zpabaTbIiBaeMOro NMpoJyKTa, BIUSIONIME Ha KaueCTBO MU
MIPOU3BOIUTENILHOCTh pa3padaThIBAEMOT0 MPOrPaMMHOI0 POIYKTA.

3. busHec-pucku, oTHOCAIIMECS K OPraHU3AMH-Pa3pad0TYNKY MU TOCTABLIMKAM.

KoHneuHo, 3Tu TUIIBI PUCKOB MOTYT IepecekaThes. Hanpumep, eciiv onbITHBIN
MIPOrPaMMUCT MOKHJIAET MPOEKT, 3TO OYAET PUCKOM JUIsl MPOEKTa (MOCKOJIBbKY 3aJep>KUBaeTCs
CpPOK cJ]aud TOTOBOTO MPOAYKTa), PUCKOM Ui TMPOAYKTa (TaK Kak HOBBIM MPOTrpamMMHCT,
3aMEHUBIIMHN YIIEAIIEr0, MOXET OKa3aTbCsi HE CIUIIKOM ONBITHBIM U CHeNaTh OIIMOKH B
nporpaMMme) U OW3HEC-pUCKOM (TIOCKOJIBKY 3aJepXKKa JAaHHOTO IPOEKTa MOXKET HEraTUBHO
MOBIUATh Ha OyAyuiue JeJoBbleé KOHTAKThl MEXIYy 3aKa3uukoM U OpraHu3anuei-
pa3pabOTIUKOM).

Cxema mpolecca ynpaBieHUs] pUCKaMU IT0Ka3aHa Ha puc. 3.6. DTOT NpoLecc COCTOUT U3
YEThIPEX CTAIUM.

1. Onpenenenue puckoB. OnpeAenstoTcs: BO3MOKHBIE PUCKHU JJIS IPOEKTA, JUIS
pa3pabaTbIBa€MOTo NMPOIYKTa U OU3HEC-PUCKHU.

2. Ananmu3 puckoB. OLEeHHBAETCS BEPOSITHOCTD U MOCIIEA0BATEIbHOCTD MOSBICHUS
PUCKOBBIX CUTYallUM.

3. [InanupoBanue puckoB. [ImaHupyroTCs MEPONIPUATHS IO TPEAOTBPAILICHUIO PUCKOB
VI MAHAMH3ALMH UX BO3JEHUCTBUA HA IIPOEKT.



4. MouutopuHT puckoB. [TocTosTHHOE OlIeHHBaHUE BEPOATHOCTEH PUCKOB U BHITIOJIHCHHE
MEPOIPHUATUH 110 CMATYCHUIO ITOCIIEICTBUM MPOSBICHUS PUCKOBBIX CUTYALUH.

Onpepenexve Nnasuposasue
PHUCKO8 pPYCKOB
|

Y Y \J Y

MOHKTOPMHS
PHCKO3

Cnucox Crucox MeponpuaTHs no p—
NOTEHLMANBHBIX NepBOCTENeHHbIX NPEAOTEPALLEHIO rﬁ:nnn
prcCxos prCxoB pUCKOB JMCKOB

Pucynok 3.6 - IIpouecc ynpasineHus: puckamu

IIpouece yrmpaBiieHUsI pUCKaMHU, KaK U JAPYIHe IIPOLECCHI IIJIAHUPOBAHUSA, SBIISIETCS UTE-
PaIMOHHBIM, BBHIMIOJHSEMBIM B TEUEHHE BCEr0 CpoKa peanusaiuu mnpoekrta. CHauyama paspada-
THIBAIOTCS IIJIAHBI YIIPABJICHUS PUCKAMH, 3aT€M ITOCTOSHHO OTCIICKMBACTCS CUTYyalLUsl BOKPYT
peasninzauuu npoekta. Ilpu moctymienun HOBOM MHGpOpManUu O BO3MOMKHBIX PUCKaX 3aHOBO
IIPOBOJIUTCS AHAJIU3 PUCKOB U IIEPBOCTEIIEHHOE BHUMAHUE yJEIAETC HOBBIM pucKaM. I1o mepe
MOCTYIUICHUST HOBOW HMH(OPMALMU TaKXkKe H3MEHSIOTCA IUIaHBl MEPONpPUATHH MO TpeaoT-
BPALICHUIO U CMATYEHUIO PUCKOB.

Pesynbrarel mporecca ynpaBleHMS PUCKAMM JOKYMEHTHUPYIOTCS B BHUIE IIJIAHOB
ynpasieHus: puckamu. OHM JOJKHBI BKJIIOYaTh ONMMCAHUE BO3MOXKHBIX IPOEKTHBIX PUCKOB, UX
aHaJIu3 U IepeYeHb MEPONPUATUN, HEOOXOAUMBIX I YIIPABICHUS PUCKAMHU.

OnpenesieHne pucKoB

Omnpenenenue pucKoB — IEpBasl CTafus Mpolecca ynpasieHus puckamu. Ha sToii cra-
JIMU ONHUCBIBAIOTCSI PUCKHU, KOTOPbIE MOTYT MPOSIBUTHCS MPU peau3aluu npoekTa. B mpunumne
Ha 3TOM CTaJuU HE JIOJKHA OLEHUBATHCS BEPOSTHOCTb U 3HAYMMOCTh PUCKOB, HO Ha MPaKTHKE
MaJIOBEPOSITHBIE PUCKH C HE3HAYUTEIBHBIMH ITOCIEICTBUSIMH OOBIYHO OTOPACHIBAIOTCS Cpa3y.

OmnpeneneHue pHCKOB MOXKET BBIMOJHATBCS B PEKUME KOMAHAHOM paboThl €
HCIIOJIb30BaHUEM MOJX0/a "MO3roBoi MITypM" MO0 OCHOBBIBATHCS Ha ONbITE MeHemxkepa. [Ipu
OTpe/IeNIEHUN PUCKOB MOXKET NOMOYb IPHUBEACHHBIN HUXE CIMCOK BO3MOXHBIX KaTeropui
PHUCKOB.

1. Texnonornyeckue pucku. IIporcrexaroT U3 NPOrpaMMHBIX U alnapaTHbIX
TEXHOJIOTUH, Ha OCHOBE KOTOPBIX pa3pabaThIBaeTCsl CUCTEMA.

2. Pucku, cBs3aHHbIe ¢ nepcoHasioM. CBs3aHbI ¢ YJIeHAMU KOMaH/Ibl pa3pabOTUYMKOB.

3. Opranm3annoHHble prckh. [IporicTekaroT U3 OPraHN3aIMOHHOTO OKPYKECHHUS, B
KOTOPOM BBIIIOJIHAETCS IPOEKT.

4. UnctpymeHnTanbHble pucku. Csizansl ¢ ucnoiszyembiMu CASE-cpenctBamu u
JOPYTHMH CPEJICTBaMU NOIEPKKHU mpolecca cozganus 110.

5. Pucku, cBA3aHHBIE C CUCTEMHBIMU TpeOoBaHUsAMHU. [IposBiIAIOTCS IPU U3MEHEHUU
TpeOOoBaHUi, MPEeIbIBIAEMBIX K pa3padaTbiBaceMoil cucteme.

6. Pucku onennBanus1. CBs3aHBI C OICHUBAHNEM XapaKTEPUCTHK MPOTPAMMHON CHCTEMBI
U pecypcoB, HEOOXOIMMBIX JJIs peau3aliy IPOoeKTa.

B tabn. 3.5 npeacraBieHbl HEKOTOPbIE IPUMEPBI, OTHOCSIINECS K KaXKIO0H M3 ONMMCaHHbBIX
KaTeropuil puckoB. Pe3ynpTaToM 3Tamna onpeaeaeHuss puckoB OyleT NIUHHBIA CIHCOK BO3MOX-
HBIX PUCKOB, KOTOPBIE MOTYT IOBJIUATH Ha pa3padaTbIBa€Mblii IPOrpaMMHBII MPOIYKT, TPOEKT
WM OpraHu3aluoo-pazpaboTurka.

Tabnuna 3.5 - Kareropuu puckon

Kareropus puckon [Ipumepsl pruckoB

TexHONIOrnyecKknue pucku baza naHHBIX, KOTOpasi HCHOJIB3YETCS B IPOTPAMMHOM CUCTEME,




He o0ecrnieunBaeT 00paboOTKy 0KHIaeMOT0 00beMa TPaH3aKIIUH.
[TporpaMMHbIE KOMIIOHEHTBI, KOTOPBIE HCITOJIBL3YIOTCS IOBTOPHO,
UMEIOT Je(eKThl, OrpaHUYMUBAIOIINEC MX (YHKIMOHAIBHBIC BO3-

MO>KHOCTH
Pucku, CBSI3aHHBIC ¢ | HeBo3moskHO nojgo0paTh  paOOTHUKOB c TpeOyeMbIM
IIEPCOHAIOM poheCCUOHATTLHBIM YPOBHEM.

Benymuii paspaboruuk 3a00i1e1 B caMOe KPUTUYECKOE BpEMSI.
HeBo3M0kHO OpraHn3oBaTh HE00X0UMOE 00yICeHHE TIEPCOHAIIA

OpranuzaioHHbIE PUCKH B opranmsanuu, BeimonHsromei paspadorky [10, nponsomnuia pe-
opraHu3aius, B pe3yjibTaTe 4Yero M3MEHWIUCh MPUOPUTETHI B

YIPABJICHUHU TPOCKTOM.

DuHAHCOBBIC 3aTPYIHEHUS B OPTaHU3ALMU [TPUBEIN K YMEHbIIIE-
HUIO OI0JPKETa MIPOEKTa

WNucrpymentansheie pucku | [Iporpammustii ko, renepupyembiii CASE-cpenctBamu, He 3¢-
(eKTHUBEH.

CASE-cpencTtsa HEBO3MOXXHO HWHTETPUPOBATH C JIPYTUMH
CPEJICTBAMU TOJICPKKHU TPOCKTA

Puckn, CBSI3aHHBIE ¢ | I3smenenus tpeboBaHmil TPUBOIAT K 3HAUUTEILHBIM TIOBTOPHBIM
CHCTEMHBIMU TPEOOBAaHUAMHU | TEMHBIMU TpeOOBAHUAMU paboraM 1O  HPOEKTHUPOBAHUIO
CUCTEMBI.

[lepoHavanbHas  HedeTkas (GOPMYIMPOBKA  MOJIb30BATEIbCKUX
TpeOOBaHU NpHBesa K 3HAUUTEIbHBIM U3MEHEHUSM CHUCTEMHBIX
TpeOOBaHUH, NPOSBUBIIMXCS HAa MO3JHUX CTaUIX pa3pabOTKU
IIPOEKTA

Pucku onenuBanus Henoonenkn BpeMEHM BBINIOJHEHUS IIPOEKTA.

CKopocTb BBISIBICHHS J€(EKTOB B CHCTEME HHXKE paHee
3aIUIAHUPOBAHHOM.

Pa3smep cucTeMBbl 3HAYUTENBHO IIPEBBIIIAECT MEPBOHAYAIBHO
paccYMTaHHBIN

AHaJIM3 PUCKOB

[Ipu aHanmuze IS KaKIOTO OMPENETICHHOTO PUCKA TOJCYUTHIBAETCS BEPOATHOCTH €T0
MposIBIEHUsT W yiepO, KOTOpBI OH MOKET HaHecTH. He cymiecTByeT MHpOCTBIX METOJOB
BBITIOJIHCHUSI aHAJIN3a PUCKOB — B 3HAYMTEILHOW Mepe OH OCHOBAaH HAa MHEHUU U OIBITE
MeHeKepa. MOKHO MPUBECTH CIAEAYIOUIYIO KAy BEPOSITHOCTEM PUCKOB M UX MOCIJIEICTBUM.

BeposiTHOCTH pHcKa cuMTaeTcss OYeHb HHU3KOW, €Clii OHa uMmeeT 3HaueHue meHee 10%;
HU3KOH, ecnu ee 3HaueHue oT 10 no 25 %; cpenneit npu 3HaueHusAx ot 25 1o 50%; BBICOKOM,
eciu 3HadeHue kosneouercs ot 50 10 75%; oueHb BBICOKOM Mpu 3HaUYeHHIX Ooee 75%.

Bo3moxHBIN yiiepd OT PUCKOBBIX CHUTYallM MOXXHO TOJpa3AeNuTh HAa KaracTpoduye-
CKHH, CEPhE3HBIN, TEPIUMBINA U HE3HAYUTEIbHBIM.

Pe3ynbpTaThl aHagm3a PHCKOB JOJDKHBI OBITH MPEACTaBICHBI B BUAC TAOIHIIBI PHUCKOB,
YIOPSAOYEHHBIX IO CTENEHU BO3MOXKHOro ymep6a. B Tabn. 3.6 mpuBeneH ymnopsaoueHHBIH
CIUCOK PHUCKOB, OMUCAHHBIX B Tabid. 3.5; Tam ke yKa3aHbl BEPOSITHOCTU ATHX PHCKOB. 3/1€Ch
BEPOSTHOCTH PHUCKOB M CTENEHb yliepOda OT HUX YyKa3aHbl MPOU3BOILHO. Ha mpakTuke ans ux
ompeereHus HeoOxoaumMa moapooHas HHGopMaIs 0 TPOEKTe, TexHoJoruu co3aanus 110,
KOMaH/1e pa3padOTYNKOB M O CAMOM OpTaHHU3aIlUH.

Tabnuua 3.6 - Cnucok puCKOB 1OCIIE MPOBEACHHS UX aHAJIN3a

Puck Bepositnocts  Cremnensb ymepoa
@duHaHCOBbIE 3aTpyIHEHHs B OpraHuzaluu npuBenu k  Huzkas Katactpoduueckas
YMEHBIIIEHUIO 010/ KeTa MPOEKTa

HeBo3moxHO monoOpath paOOTHHKOB ¢ TpeOyrommMces — Bricokas Katactpoduueckas

po¢eCCHOHAIBHBIM YPOBHEM
Benymuii paspaborunk 3abonen B camoe kputudeckoe CpemHss CepnesHas




BpeMs

[IporpaMMHbIE KOMIIOHEHTBI, HUCIIOJIb3yeMble NOBTOpHO, CpenHss CepbesHas
UMEIOT Je(EKThl, OTPAaHUYMBAIOIINE UX (PYHKIIMOHAIbHbIC

BO3MOXXHOCTH

N3menenns TpeOoBaHUI NPUBOIAT K 3HAUYUTEIbHBIM Cpennsist Cepbe3Has
MOBTOPHBIM PabOTaM IO MPOESKTUPOBAHUIO CUCTEMBbI

B opranuzamnuu, BeimonHsiomed paspadotky I10, Bricokas Cepbesnas

MPOM30IIIa PEOPTaHU3alHs, BpPE3YJIbTaTE YETO

M3MEHWINCH IPUOPUTETHI B YIIPABICHUU ITPOCKTOM

ba3a nanHBIX, KOTOpas Hcmnoib3yercsa B mporpammHor — CpenHss CepbesHas
cucteMe, He obecreunBaeT OOpPaOOTKY O0KHIAEMOTO

o0beMa TpaH3aKIUi

Henoonenku BpeMeHH BBIIOTHEHUS POEKTA Bricokas Cepnesnas
CASE-cpencTBa HEeBO3MOKHO MHTETPUPOBATH C APYrUMU Bricokas Teprnumas

CpeICTBaMU MOJICPKKHU MPOEKTa

[lepBoHavanpHas HeJeTKas ¢dbopmynupoBka Cpennss Teprnumas

II0JIB30BAaTCIbCKUX Tpe6OBaHI/II71 IMpHUBECJIa K 3HAYUTCIIbHBIM
HU3MCHCHUAM CUCTCMHBIX Tpe60BaHHﬁ, MIPpOABHUBIINXCA HA
IIO3JHUX CTadUuAX p83pa6OTKI/I IIPpOCKTa

HeBo3moxHO opranuzoBarh HeoOxomumoe oOydenue — Cpemssis Tepnumas
IepcoHaa

CKopocCTb BbIsBIIEHUS 1€(EKTOB B CUCTEME HUXKE paHee Cpennss Tepnumas
CIUIaHUPOBAHHOMN

Pasmep cucTeMbl 3HAUMTENBHO INPEBBIIAET IEPBOHA- Bricokas Tepnumas
YaJbHO PaCCYMTAHHbBIN

IIporpaMMHBbIil k0n, reHepupyembiii CASE-cpenctBamu, Cpennss HesHnaunrenbHas
Hea(p(heKTUBEH

KoHeuHO, Kak BEpOSTHOCTh PHUCKOB, TaK W BO3MOXHBIA yHIEpO OT HUX JIOJIKHBI
nepecMaTpuBaTbcs MpHU MOCTYIJICHUU JOMOJIHUTENbHON HMH(poOpManMu 00 3TUX PHUCKAX U MO
Mepe peau3aluyd MEepONpUiTUN MO yIpaBieHHi0 UMHU. [loaToMy momoOHbIe TaOIMIBI PUCKOB
JIOJKHBI TIEPEIENIBIBATHCS HA KayKIOW UTEPALMU NIPOLECCA YIIPABIECHUS PUCKAMH.

[Tocne mnpoBeneHUs aHanIM3a PHUCKOB OIpPENEISAIOTCS HauOoyiee 3HAYMMbIE PHUCKH,
KOTOpBbIE 3aT€M OTCJIEKHMBAIOTCSI HAa NPOTSKEHUH BCETO CpPOKAa BBINOJHEHUS IPOEKTa.
OmnpeneneHne 3TUX 3HAYMMBIX PUCKOB 3aBHCUT OT WX BEPOSATHOCTEH M BO3MOXKHOTO yuiepba. B
o01eM ciyyae Bcerja OTCIEKHUBAIOTCS PUCKU € KaTacTpO(UUYECKUMU TOCIEACTBUSAMH, a TaKKe
PHUCKH C CEpbE3HBIM YIIEpOOM, 3HaUEHHE BEPOSITHOCTH KOTOPBIX BBILIE CPEAHETO.

B HEKOTOpBIX CTAaThSIX PEKOMEHAYETCS OINpEAEIuTh U OoTciexuBaTh "10 BepxHHX"
PHCKOB, HO 3TO He Bcerjga oOOCHOBaHHAas pekoMeHpanus. KoaumuecTBO pHCKOB, KOTOpbIE
HE00XO0JIMMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. ITO MOKET OBITh MSTh PUCKOB, a
MOXXET — TMiTHaguaTh. HO, KOHEYHO, KOJMYECTBO PHCKOB, MO KOTOPHIM MPOBOAUTCS
MOHHUTOPHHT, JOJDKHO OBITh 0003pHUMBIM. bBojbIIoe KOIMYECTBO OTCIIEKHBAEMBIX PHCKOB
noTpedyeT OrpoMHOro KoidyecTBa coOupaeMoil wuHpopmanuu. M3 coucka puCKOB,
MIpe/ICTaBICHHBIX B Ta0J. 3.6, 1Ji1 MOHUTOpPUHTA CIeAyeT OTOOpaTh T€ PUCKU, KOTOPHIE MOTYT
MIPUBECTH K KaTaCTPOPHUUECKUM U CEPbE3HBIM MOCIEACTBUSM ISl Balllero MPOEKTa.

[InanupoBaHue pUCKOB

[InanupoBaHue 3akJIIOYaeTcss B ONPEICICHUU CTpPATeTMH  YIPABICHUS  KaKIbIM
3HAYUMBIM PHCKOM, OTOOpPAaHHBIM JUIsl MOHUTOPHHTA IOC]IE aHalM3a PUCKOB. 3/1€Ch TaKXKe He
CYIIECTBYET OOLIENPUHATHIX TMOAXOJIOB JJIsi pa3pabOTKW TaKWX CTpaTeruii — MHOToe
OCHOBBIBaeTCA Ha "dyThe" M ONbITe MEHelkepa mpoekra. B Tabn. 3.7 moka3aHbl BO3MOKHBIE
CTpaTeruy ylpaBJIeHUs] OCHOBHBIMU PUCKAaMH, IPUBEICHHBIMU B Ta01. 3.6.

Tabnuma 3.7 - CtpaTeruu yrnpaBieHUs PUCKAMH

| Puck | Ctparerus




@DuHaHCOBBIE MTPOOJIEMBI

IToaroToBUTE KpaTKUi JOKYMEHT Il PYKOBOJCTBA OpraHU3AllUH,

OpraHu3aluu MOKAa3bIBAIOLIUN BaXXHOCTh JITAHHOTO MPOEKTa JJIsi JOCTUKEHUS
(OMHAHCOBBIX II€JICH OpraHu3aIu
[TpoGnembr [IpeaynpeauTs 3aka3yvMka O MOTCHIHAIBHBIX TPYIHOCTAX U

HEKBaJU(UIIUPOBAHHOTO
nepcoHalia

BO3MOKHOH 3aACPKKE IMPOCKTA, PACCMOTPETh BOIIPOC O ITOKYIIKE
KOMIIOHCHTOB CHUCTCMbI

bone3nn IepcoHaia

PeoprannzoBats paboTy KOMaHbI pa3pabOTIYMKOB TAKMM 00pa3oM,
4T00BI 003aHHOCTH M pab0Ta YICHOB KOMaH/Ibl IEPEKPHIBAIIN APYT
Jpyra, BCIEICTBUE ITOrO pa3paboTUMKU OyAyT 3HATH M IOHUMATh
3aJ1a4¥, BBITIOJIHIEMBIEC APYTUMH COTPYAHUKAMHU

JledexTHbIE  CHCTEMHBIE

KOMITIOHCHTbI

3aMCHUTH INOTCHIUAJIBHO I[e(i)eKTHbIe CUCTCMHBIC KOMIIOHCHTHI
IOKYITHBIMH KOMIIOHEHTAMM, I'apaHTUPYIOIIUMHU Ka4€CTBO pa6OTI>I

N3menenus TpedboBanuit

[TompiTaThCcsl OmpenenuTh TpeOoBaHUs, Hanboyiee BEPOSITHO
I0JIBEP)KCHHBIC H3MEHEHHSIM; B CTPYKTYPE CHCTEMBI HE 0TOOpaXarTh
JETATBHYIO HHPOPMAITUIO

Peopranuzanus [ToAroToBUTH KpaTKU AOKYMEHT JUJIsl PYKOBOJCTBA KOMIIAHUH,
KOMITAaHUH- MOKA3bIBAIONIMN BaXXHOCTHh JTAHHOTO MPOEKTa JJIsi JTOCTHUIKEHUS
pa3paboTunka (bUHAHCOBBIX 11€JIe KOMITAHUU

Henocrarounas PaccMoTpeTh BO3MOXKHOCTH MOKYIIKH 00JIe€ TPOU3BOAUTEIILHON Oa3bl
MIPOU3BOUTEIHHOCTD JTAHHBIX

0a3bl TaHHBIX

Henoonenku  Bpemenu| PaccMoTpeTh BOMpPOC O TMOKYIKE CHCTEMHBIX KOMIIOHEHTOB,

BBITIOJTHCHHUA IPOCKTA HUCCICI0BATH BO3MOXXHOCTb

IIPOrPaMMHOT0 KOJ1a

HCII0JIb30BaHUS reHepaTopa

Cy1ecTByeT TpU KaTerOpHH CTPATEruil yIpaBIeHUsI pUCKaMHU.

1. Crpareruu npenoTBpalieHus: puckoB. COriacHO TUM CTPATETHIM CJIEIYET TPOBOIUTH
MEpONPUSTHS, CHUKAIOIIUE BEPOSITHOCTh MPOSIBICHUS PUCKOB. [IpuMepoM MOXKET CIyKWTh
CTpaTerus UCKIIOYEHUS TOTCHITMAIBHO Je()EeKTHBIX KOMIIOHEHTOB, ONUCAaHHAs B Ta0J. 3.7.

2. MuHUMU3allMOHHbBIE cTpaTerud. HampaBiieHbl Ha YMEHBIICHHE BO3MOXKHOTO yIiepOa
0T puCKOB. [IpuMepoM cIyKUT CTpaTerus yMeHbIIeHHs yiiepOa oT 0OJe3HH YICHOB KOMaHJbI
pa3paboTuukoB (cM. Tad. 7).

3. [ImanupoBanue "aBapuitHbIX" cutTyanuii. COrJIaCHO 3THM CTpaTEeTHsIM HEOOXOIMMO
HMMETh IUIaH MEPONPUATUHM, KOTOPbIE CIEAYET BBINOIHUTH B CIydae MPOSBICHUS PUCKOBOM CH-
Tyauud. B Tabn. 3.7 970 cTparerus moBeACHUs MPU BOSHUKHOBEHHH (PMHAHCOBBIX MPOOIIEM Y
OopraHu3alnu-pa3padoTurKa.

MOHUTOPHHT PHCKOB

MOHUTOPHHT PUCKOB 3aKJIIOYACTCS B PETYISPHOM IE€pecyeTe BEPOSTHOCTEH PUCKOB U
yiiep6a, KOTOpbIii OHM MOTYT HaHecTu. /[ 3Toro HeoO6X0IMMO MOCTOSHHO OTCIEKUBATh (Pak-
TOPBI, KOTOPBIE BIUSIOT Ha BEPOSTHOCTh PUCKOB M BO3MOXKHBIN ymiepd. ITH (akTOphl 3aBUCIT
OT THUIIOB pucka. B Tabin. § mpuBeneHbl NpU3HAKU, KOTOPhIE TOMOTAIOT ONPEAEIUTh TUIl PUCKA.

Tabnuna 3.8 - [lpusHaku puckoB

Tun pucka ITpu3Haku

TexHomornueckue 3anepKKH B TOCTaBKe OOOpPYNOBaHUS WM MPOrPAMMHBIX CPEICTB

PUCKH MOAJIEPKKH Iporiecca co3aanus 110, MHOrounciieHHbIE JOKYMEHTH -
POBAHHbIE TEXHOJOTHYECKHE MPOOTIEMbI

Pucku, cBsazanHble ¢ | HU3k0e MOpabHOE COCTOSIHHME IEPCOHANIA, HATSHYTHIE OTHOLIEHUS

[IEPCOHAIIOM MEX/y WICHAMU KOMaH/Ibl pPa3pab0TUMKOB, HU3KOE KaueCTBO BBINOJI-
HEHHOW paboThI

OpranuzanvoHHbIe Pa3roBopel cpenu nepcoHalla O MACCUBHOCTH U HENOCTATOYHOM

PHUCKHU KOMIIETEHTHOCTH BBICHIETO PYKOBOJCTBA OPTaHU3ALMH

HMHCTpyMEHTAJIbHBIE Hexenanue pa3pabOTUMKOB HCIIOJIB30BaTh MPOrpaMMHBIE CPEACTBA




PHUCKH 11on1epKKH, HeoapOpuTenbHbIe 0T3bIBEI 0 CASE-cpencTBax, 3ampocsl Ha 6oJjiee MOIITHBIC

MHCTPYMEHTAJIbHBIEC CPEACTBA

PI/ICKI/I, CBA3aHHBIC C

HeO6XOI[I/IMOCTB IIepeCMOTpa MHOT'UX

CHUCTEMHBIMU CHCTEMHBIX TpeOOBaHUH, HEOBOIBCTBO 3aKa3unka [10

TpeOOBaHUSIMH

Pucku onenuBanus  [3mgnenus rpaduka paboT, MHOTOUHMCIIEHHBIE OTYETHI O HAPYIIEHUH

rpaduka padot

MOHUTOPHHT PUCKOB JIOJDKEH OBITh HEMPEPBHIBHBIM MPOIECCOM, OTCIECKUBAIOIIUM XOJ
BBINOJIHEHUSI MEPONPUATHHA MO YINPaBIECHUIO PUCKAMM, MPH 3TOM KaXIblii OCHOBHOH pHCK

JOJIKCH pacCMaTpUuBaThCA OTACIBHO.

BapuaHThl HHAUBHAYAJIBHBIX 32 IaHUH

1. B cooTBeTCTBUY C yKa3aHHOW MpeIMETHON 00IaCcThIO U KJIACCOM pa3padaThiBaeMOi
MH(POPMAIIMOHHOM CUCTEMBI pa3padoTaTh HHOOPMAIIMOHHYIO CHCTEMY.

Tabmuua 1 — UnauBuayanbHble 3a0aHUs

Ne | IlpegmerHast o61acTh Kiacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 ToproBoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CTpouTenbHoe NpeArnpusTHe NC yuera

8 Briciiee yue6HOE 3aBeieHNE NC ympasieHus
9 HHbpacTpyKTypa NpeanpusiTHs CIITIP

10 | AnnapaTtHas HHPPACTPYKTYPa TPEIIPHUSITHSI DKCHepTHas CUCTEMa

2. B cOOTBETCTBUM € YKa3aHHOM MpeIMETHOI 00J1aCThIO U KJIacCOM pazpabaThiBaeMoi
WH(POPMAIIMOHHON CUCTEMBI pa3padoTaTh CTPATETHIO YIIPABICHUS IIPOCKTOM.

2.1. IT-MeHeKMEHT NpUKIaJHOW HHPOPMALMOHHON cucTeMbl kitacca CRM

2.2. IT-MeHemKMeHT NpUKIaIHON HH(popMamoHHoH cuctembl «llocTaBmmkm

MPEATIPHUATHS»

2.3. IT-MeHemKMEeHT MPHUKIIAAHON HH(OOPMAIIMOHHON CHCTEMBI ydeTa POTPaMMHBIX

CPEICTB MPEAIPUATHUS

2.4. IT-MeHeXKMEHT NPpUKIaJHOW HHPOPMALIMOHHON CUCTEMBI TECTUPOBAHUS 3HAHUN
2.5. IT-MeHeKMEHT MPUKIIAAHON MH(OPMAIIMIOHHON CUCTEMBI YUeTa YCIeBaeMOCTH

CTYJICHTOB

2.6. IT-MeHEeKMEHT PUKIIaTHOW HHPOPMAITMOHHOW CUCTEMBI «BBITyCKHHK By3a»
2.7. IT-MeHePKMEHT NMPHUKIAIHON MPOTrpaMMBbl y4eTa pecypcoB Ui HHPOPMALMOHHOM

cucteMnl ki1acca MRP

2.8. IT-MeHeKMEeHT NpUKIAIHON HH(POpMaIIMOHHON crcTeMbl «CaHaTOPHO-KypOpTHast

ACATCIIBHOCTB»

2.9. IT-MeHemKMEHT NpUKIIAIHON HH(DOpMaIMOHHOH cucTeMbl «Perucrparypa

ITOJIUKIIMHHUKH»

2.10. IT-MeHeKMEHT TPUKIIaTHOW HHPOPMAIMOHHON CUCTeMBI «KOMIIBIOTEpHBIN

MarasmH»




4. YYEBHO-METOJNYECKOE U UH®OPMAILIMUOHHOE
OBECIIEYEHME JJUCIUIIJINHBbI

4.1. IlepeyeHb OCHOBHOM U JONOJHUTEIbHOM JUTEPATYPbI, HEO0X0AMMOT
AJISl OCBOCHMS THCHUIIINHBI

4.1.1. IlepeyeHb OCHOBHOIi JIUTEPATYPHI

1. Mutuna O.A. MeTtonbl U CpeacTBa MPOECKTUPOBAHUS HHPOPMAIIMOHHBIX CHUCTEM U
TEXHOJOTHI [DNeKTpoHHBIA pecype]: kKype sekmuii/ O.A. MutuHa. — DJIEKTPOH.TEKCTOBBIE
naHHble. — M.: MockoBckasi rocyjapCTBEHHasl akaJeMusl BOJHOro TpaHcnopTa, 2016. — 75 C..
— Pesxxum nocryna: http://www.iprbookshop.ru/65666.html.

2. bypkoB A.B. IlpoektupoBanue mHpopmanmoHHeix cucrem B Microsoft SQL Server
2008 u VisualStudio 2008 [DnextpoHHbIil pecypc]/ A.B. BypkoB. — DIIeKTpOH.TEKCTOBBIC
nannsie. — M.: UnTepuer-Yuusepcutet Mudopmanmonnsix Texnonoruit (MHTYUT), 2016. —
310 ¢. — 2227-8397. — Pexum mocryna: http://www.iprbookshop.ru/52166.html.

4.1.2. IlepevyeHb 10NOJHUTEIbHOI JTUTEPATYPHI

1. T'onoBunbina M.B. IIpoekTupoBanue paauodIEKTPOHHBIX CpPEACTB Ha OCHOBE
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH [ DnekTponHbIi pecypc] / M.B. 'omoBunbHa. —
DNEeKTPOH.TEKCTOBbBIE TaHHbIE. —  Mocksa, Capatog: HHuTepHeT-yHUBEPCUTET
nHpopmannonnbsix Texuonoruii (MHTYUT), By3osckoe obpazosanue, 2017. — 504 ¢. — 978-
5-4487-0090-3. — Pexwum noctyna: http://www.iprbookshop.ru/67375.html.

2. AutonoB, B.®. Meronbl u cpeAcTBa NMPOEKTHUPOBAHUS HHGOPMAIMOHHBIX CHUCTEM:
yuebHoe mocobue / B.D. AnroHOB, A.A. MockButnH; @enepanrbHOe TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNIbHOE YYPEXKJIEHHE BBHICHIETO NPOPECCHOHATBFHOTO 00pa30BaHMUS
«CeBepo-KaBkazckuii enepanpupiii yausepcurer». - CtaBponons: CKOVY, 2016. - 342 c.; To
xe [DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458663.

4.2. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecreyeHNsl CaMOCTOSATEIbHO
padoThl 00yUaIOIIUXCS M0 JUCHUNINHE

1. Meroandeckue ykazaHusl IO BBITTOJIHEHHIO J1a00paTOPHBIX paboT MO AUCIHUILINHE
«OCHOBBI MPOEKTHOM ACATEIHHOCTH

2. MeToaudeckie peKOMEHIalluH TS CTYJCHTOB 10 OPraHU3aIMHA CaMOCTOSTEIIbHON
paboTsl o mucuuIuinHe «OCHOBBI MPOCKTHOM JESITETEHOCTH

4.3. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM
cetu HTepHET, HEOOXOAUMBIX /1JI51 OCBOEHHS M CUMILIUHBI

1. YuuBepcurerckas 6ubnuoreka online. http://www.biblioclub.ru.

2. OBC «IPRbooksy. http://www.iprbookshop.ru.

3. Dnekrponnast oudmoreka CK®YVY.. http://catalog.ncstu.ru.

4. T'ocynapcTBeHHast MyOJIUYHas HaydHO- TexHuueckas oubnuoreka Poccuu. (ITIHTH
Poccun). www.gpntb.ru.


http://www.iprbookshop.ru/52166.html
http://biblioclub.ru/index.php?page=book&id=458663
http://www.biblioclub.ru/
http://www.gpntb.ru/

Ipunoxenne A
TEXHUYECKOE 3AJJAHUE

Ha pa3pabotky UC «Cucremar

OOuire cBeneHus

1.1. HanmeHoBaHuUE cUCTEMBI

Amnanutudeckas HHGopMmamonHas cucrtema «Cucremay.

2.1. Ha3naueHue U 11eNU CO3/1aHUsl CUCTEMBI

Cucrema «Cucrtemay mpeaHazHadyeHa il WH(OPMAIIMOHHOTO 00ecreueH s MpOLecCoB,
KOTOpbIE HPOMCXOJAT Ha Kadeape CBSI3aHHBIX C Y4eOHO-METOAMYECKOW, Hay4dHOH,
OO0IIECTBEHHO, OpPraHU3allMOHHO-METOMYECKON U BOCITUTATEIBHOM paboToii.

XapakTepucTuka 00beKTOB MH(POpMaTH3ALUU

3.1. Kpartkoe onucanue padboTsl Kadeapsi

K ocHOBHBIM HampaBiieHUsIM pabOThI Kadeapbl

OTHOCATCS: - YueOHO-MeToinueckas padbora; - Hayunas

pabora;

- OpranusaioHHO-MeToAnYecKas padoTa;

- Pabora co cTryneHTaMu 3a04YHUKaMH; -

Oo6mmecTBeHHas padora; - BocriurarenpHast

pabora.

3.2. Onucanue 00beKTOB HH(POPMATU3AINH
K ocHoBHBIM 00bekTaM HHGOPMATU3ALIUN CUCTEMBI OTHOCSITCS:
Kadenpa - HaumenoBanue kadenps

- QaKyabTeT, K KOTOPOMY OTHOCHTCS
kadenpa - Be6-caiT kadenps! - 3aBeqyroniuii
kadeapou

3.2.1. YuebHO-MeTOIMYECKas paboTa
[1nan yueGHO-MeTOIMYECKOM pabOTHI
kadenpsl - YueOHbIH To1 - 3aBeTyIOIIHIA
kadeapou, cocraBuBiui wiad - Kademapa

Tema 151 yueGHO-MeTOAMYECKON
pabotsl - Ha3zBanus padot - Cpoku
WCTIOJTHEHUS

- OTBETCTBEHHBIE 32 BBHITOJHEHHE TEMbI

TpeboBanust kK ”HPOPMAIIMOHHOM cucTeMe

4.1. ba3oBble IPUHIUIBI pa3pabOTKU MOJCUCTEM

[Tpu npoekTHpOBaHUU U pa3pabOTKe MOJACUCTEM JOHKHBI HCIOIB30BATHCS CIEAYIOIINE
0a30BbI€ MPUHLIUIIBIL:

- Uckmouenue 1y0nupoBaHus BBoJa MH(OPMAIMK U TIOBBIILICHUE €€ JOCTOBEPHOCTH, 32
CUET OTOXK/IECTBJICHUSI paHee BBEACHHON MHPOpMaIuy;

Cucrema I0JDKHA YAOBIETBOPATDH CIAEAYIOIIMM TPEOOBAHUSIM:
- [Tonp3oBaTenbCkMii UHTEP(HENC CUCTEMBI JOMIKEH OBITh CHOPMUPOBAH B COOTBETCTBUH
C HaBbIKaMU U Mpo¢uUIIeM MOJIb30BaTeNeH;



Cuctema 10JKHA COJIEPKATh:
- CpeznctBa noucka HH(pOpMaIuy;

Bbi0op mpuKIagHOrO MPOrpaMMHOTO 0OECHEUEHHUs] CUCTEMbI JOJDKEH YIIOBIIETBOPSTH
CJIEIYIOLLUM KPUTEPUSAM:
- NaTerpanus ¢ 6a3aMu naHHBIX, HoAepkuBatonmx Web-TexHomoruu;

4.2. TpeOoBaHUS K apXUTEKTYPE CUCTEMBI.
Apxurekrypa cuctembl «CucTteMay SIBISETCS TPEX3BEHHOW. B kauecTBe KIMEHTCKOIO
IIPUIIOKEHHUS BBICTYIIAeT CTaHAAPTHBIN BeO-Opaysep.

4.3. TpeboBanus k crioco0am U cpeicTBaM CBSA3H 1711 HHPOPMAITMOHHOTO OOMEHa MEXAY
KOMIOHEeHTaMH (MoaysiMu) CHUCTEMbI

[Toacucremspl 1OMKHBI B3aUMOJEHCTBOBATh B IIPEAEIIAX €IMHON KOMITBIOTEPHOM CETH
(MuTepuer/UHTpaneT), B KOTOPOI MPOUCXOAUT BeCh 00MEH MH(OpMAITHEH.

4.4. TpeboBaHUs K XapaKTEPUCTHKAM B3aUMOCBSI3CH CHUCTEMBI CO CMEKHBIMHA CUCTEMAMHU
CMEXHBIMU CHCTEMaMH Il HH()OPMAITMOHHOM cucTeMbl «CUucTeMay SBIISIOTCS:
«Cucremaly,

4.5. TpeboBaHus K pexkuMaM (PYHKIMOHUPOBAHUS ITOICUCTEMBI
Pa3pabarpiBaemas cucrema qoibkHa (PYHKIIMOHUPOBATH 24 Yaca B CyTKH, 365 JHElH B
TOAdY...

4.6. TpeboBaHUs K MOJIB30BATEIISAM

Cucrema nojipa3yMeBaeT YeThIpe TUIIA OJIb30BaTES:

- COTpyHUK — IMEET JOCTYIT K IPOCMOTPY OOIIMX JaHHBIX IO CBOCH Kadepe, a Takke
K POCMOTPY M PEIAKTUPOBAHHIO JTHYHBIX JTaHHBIX, IMEET BO3MOYKHOCTH ;

4.7. TpeboBaHus O SPrOHOMUKE U TEXHUYECKOMN ICTETHKE

OCHOBHBIMH TpPEOOBAaHUSIMA 1O DSPTrOHOMHUKE W TEXHHUYECKOW JCTETHUKE SBISAETCS
a/IeKBaTHOCTh BPEMEHHU DPEaKLUU MOJYJIeH CHUCTeMbl Ha CIOXHOCTH 3ampoca IMOJb30BaTess K
0a3aM JaHHBIX:

- [Ipu BRIIOJTHEHNH CTaHAAPTHBIX 3aIIPOCOB MOJIH30BATENb JOJDKEH paboTaTh ¢ CHCTEMOMN
B PEaJbHOM pEXHME BPEMEHHU;

4.8. TpeboBaHuUs K YUCIEHHOCTH U KBaNU(UKALUU TIEPCOHANIA CUCTEMBI M PEXKHMY €0
paboTHI.

KBanuduxarnus nepconana, mopsIoK ero moAroTOBKH H KOHTPOJIb 3HAHUH U

HaBBIKOB. ...

4.9. TpeboBaHus K 3amuTe HHOOPMAITUU OT HECAHKITMOHUPOBAHHOTO JIOCTYTIA.

Pa3pabarbiBaeMmas cuctema JoikKHa 00J1a7aTh ClielHalIn3upOBaHHON MMOACHCTEMOM
pasrpaHudeHus J0CTyna K MHQpOpMaIMOHHBIM pecypcam, (PyHKITMOHUPYIOIIEH Ha OCHOBE
CUCTEMBI TOJIL30BaTeIeH 1 MOJIH30BATEIBCKUX TPYIII.

4.10. TpeOoBanus k 0OMeHY JaHHBIMU
- OOMEeH JaHHBIMHU JOJDKEH MTPOUCXOIUTH 10 ceTH B cpee Intranet/Internet ¢
noaaepxkkoi mporokosna TCP/IP;

4.11. TpeOoBaHUs K BHEIIHEH Cpesie CHCTEMBI
Cepsep 0a3 JaHHBIX WU CEPBEP MPHIIOKESHH TOHKEH 00eCIIeYnBaTh:



4.12. TpeOoBaHMs K XpPaHEHHIO TaHHBIX
baza gannpix «CucreMay A0KHA COJIEPKATh CICIYIONIUE TaHHbIE:
- JlaHHbI€ O MIAHUPOBAHUU YU€OHO-METOIMUECKOU PabOTHI;

4.13. TpeOoBaHMS K OTJAEIBHBIM MOJCUCTEMAM

4.13.1. YuebHO-MeTOAMUECKas paboTa

OyHknmy 3aBeayromero kadenpoi

- Coznianue 1iaHa yaeOHO-MeTOInYeCKOi paboThl Ha yueOHBIH ceMecTp, 3alOTHEHHUS,
pelaKTUPOBAHMS U yIaJCHHs JaHHBIX TIaHa,

CocraB u coaepkanue paboT no co3aanuo CUCTEMbI
Paspaborate Monens bJl, mo3Bosstonyto XpaHuTh U 00padaThiBaTh BCe HEOOXOIUMBIE. . .

HpI/IeMO'CI[aTOIIHBIe ucrblTanusa CUCTEMBI
ITocne 3aBCPIICHUA BCCX pa60T 110 pa3pa60TI<e KOMIIOHCHTOB, HaCTpOﬁKe IHoACHUCTEM H

Bnecenue KOppeKTUPOBOK B IPOrPAMMHBIN MPOAYKT, CBSI3aHHBIX C OITMOKAMU B
Cucreme
Bce ommOku, KoTopsie OyAyT BBISIBICHBI B padoTe CHCTEMbI B TeUCHHH 12 MecsIeB

TectupoBanue
[Tepen cmaueit Moayneit 1 KomrmoneHT 3aka3unKy JJisl BBISIBJICHHS BO3MOXHBIX COOCB B
pabote

[Topsanox koHTpoJI U pueMKkH CHUCTEMBbI

Jlis mpoBepKH BBIMOJHEHUS 3aJaHHbIX (YHKUUH CHCTEMBI, ONpeesieH!s] U IPOBEPKU
COOTBETCTBUS TpeOoBaHMAM T3 KOMMYECTBEHHbIX M (WJIM) KAueCTBEHHBIX XapaKTEPHUCTUK
CucteMmsl, BBISBICHUS M YCTPaHEHHUs HEIOCTATKOB B JAeHCTBHUsIX CHucTeMBbl U B pa3paboTaHHOU
JOKYMEHTAI[MH, TOATAIHOIO KOHTPOJIS HaJ XOAOM pa3padOTKH JIOJKHBI OBITH IPOBEICHBI
CJIEIYIOIME BU/IbI MCIIBITAHMIA:

- IIpenBapurenbHbIe;

[Iponienypsl TeCTUPOBaHUS U KOHTPOJISL KaueCTBA

[Ipu npoBeieHnH UCTIBITAHUN JOJKHBI UCTIOIB30BATHCS CICAYIOIINE THIIBI IPOIIEAYD
TECTUPOBAHUS U KOHTPOJIA KaueCTBa:

- (hyHKIIMOHANIBHOE TecTUpOoBaHue - TecTupoBanue [10 Ha cooTBeTCTBHE
(b YHKIIMOHATIBHBIM CHIEIU(DUKAIUSM,

O6mue TpeboBaHus K MpueMKe padboT
CpoKkH U MECTO IPUEMKH, MOPSIOK IPHEMKH paboT ONpeesitoTCs B COOTBETCTBUH C
HacrosuM T3.

TpeboBanust K TOKYMEHTUPOBAHHIO

12.1. TpeGoBaHMsI K MPOEKTHOW JOKYMEHTAI[M!

CocTaB ¥ KOMIIEKTHOCTH IIPOEKTHOM JOKYMEHTALMH JOJKHA COOTBETCTBOBATh
tpeboBanusm ['OCT 34.201-89.

[lepeueHb JOKyMEHTALMH 110 CO3/IaHUIO CUCTEMBI BKIIFOUYAET:

- Onucanue nHpopMamoHHoro odecnedenus cuctemsl (115);
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